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THREE ELEPHANT BORAX 


W ee every growing season, more and more evidence of boron defi- 


ciency is identified. Crops where lack of this important secondary 


plant food is causing serious inroads on yield and quality include alfalfa, 
apples, beets, turnips, celery, and cauliflower. 


THREE ELEPHANT BORAX will supply the needed boron. It can be 


obtained from: 


American Cyanamid & Chemical Corp., 
Baltimore, Md. 


Arnold Hoffman & Co., Providence, R. L., 
Philadelphia, Pa., Charlotte, N. C. 


Braun Corporation, Los Angeles, Calif. 
A. Daigger & Co., Chicago, IIl. 
Dobson-Hicks Company, Nashville, Tenn. 


Ferro Chemical Corp., Cleveland, Ohio and 
Detroit, Mich. 


Florida Agricultural Supply Co., Jackson- 
ville and Orlando, Fla. 


Hamblet & Hayes Co., Peabody, Mass. 
The O. Hommel Co., Pittsburgh, Pa. 


Innis Speiden & Co., New York City and 
Gloversville, N. Y. 


Kraft Chemical Co., Inc., Chicago, IIl. 


Marble-Nye Co., Boston and Worcester, 
Mass. 


Southern States Chemical Co., Atlanta, Ga. 


Thompson Hayward Chemical Co., Kansas 
City, Mo., St. Louis, Mo., Houston, Tex., 
New Orleans, La., Memphis, Tenn., 
Minneapolis, Minn. 


Joseph Turner & Co., Ridgefield, N. J. and 
Chicago, IIl. 


Wilson & Geo. Meyer & Co., San Francisco, 
Calif., and Seattle, Wash. 


Additional Stocks at Canton, Ohio, Nor- 
folk, Va., and Wilmington, N. C. 


Sears, Roebuck & Co. Stores 


IN CANADA: 
St. Lawrence Chemical Co., Ltd., Montreal, Que., Toronto, Ont. 


AMERICAN POTASH 
& CHEMICAL CORPORATION 


122 EAST 42nd ST. 


NEW YORK CITY 


Pioneer Producers of Muriate of Potash in America 
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For successtul living .. .- 


Let's Foster Fertility 


Jeff Moonie 


HOSE WHO SQUANDER the fertility of the land are “doing us 


dirt.” 


Suitcase and speculative farmers everywhere trying to exploit 


the world food shortage in this and other countries are worse than those 
who impoverish the soil through plain ignorance—even if the net result 


is the same. 


It’s surely more provoking to have a greedy grabber retort 


that he isn’t worrying over the plight of the next generation because 
he hasn’t any kids than to have another one reply that he didn’t know 


any better. 


One may wonder if it is easier to 
convert a soil sinner than to educate a 
soil ignoramus, but in both cases the 
responsibility for creating a change of 
heart and method of such flagrant vio- 
lators of decency rests with the sane and 
sober majority of us who still have re- 
spect for the nation’s leading natural 
asset. The crux of the dilemma is that 
so few of us get mad clear.through and 
stay mad long enough to put up a long 
and effective fight. Then, too, those 
who have access to the channels of pub- 
lic information are engaged in so many 


divers projects and diverting programs 
that it is often hard to concentrate well 
enough on the major issue. 

However, I heard a man get mad in 
a slow, but deliberate and purposeful 
way a few weeks ago about this present 
soil-wrecking business. Being a fellow 
of infinite natural ability and zest, and 
with high connections in the publishing 
world, he was in a mood to promote a 
crusade. He is aware that crusading 
has had its ups and downs and has often 
been overplayed to a weary audience, 
but he was willing to take a chance this 
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time because the group he plans to mus- 
ter into the battle lines are the editors 
and scribes of the agricultural and live- 
stock press. Just to kick off the cam- 
paign in a realistic way and get a little 
lather rubbed up, the crusader in ques- 
tion spent a few hours at his desk and 
penned this motivating sentiment: 

“Our Soil—American Heritage... . 
The Soil is the Heritage of our Nation. 
We, who call ourselves the Owners of 
the Soil are only its Custodians for a 
brief span of time. 

“The soil is our most priceless pos- 
session and our greatest responsibility. 
Freedom has never flourished in a 
hungry and impoverished land. 

“God grant us the Intelligence to re- 
spect the Soil, and the Will to Conserve 
it in all ways, so that when our period 
of Stewardship is done, we may pass on 
the Soil, with its Fertility and Fruit- 
fulness undiminished. Thus, our chil- 
dren’s children and their children’s 
children shall not know Want, and their 
Nation will remain the Land of Plenty 
and the Home of Freedom.” 


HIS is business with sentiment and 

sentiment with business. The chap 
who penned those lines and asked for 
general enlistment of the farm press in 
the timely and continual emphasis upon 
this topic is Charles Sweet, who has 
been an advertising executive for most 
of his lifetime. 

No mock heroics induced him to start 
this crusade. He with scores of other 
energetic farm paper people are aware 
that their best interest lies with the 
farmers, and that underlying all the 
future stability of the farm as a going 
concern rests the productivity of the 
soil. 

Nay, even more—the welfare of every 
home in America depends upon the de- 
gree of progress we can make together 
in overcoming inertia, ignorance, 


poverty, bad laws and regulations, and 
downright rascality in their insidious 
attacks upon the vital birthright of the 
residents of a relatively new continent. 

During the convention of farm paper 
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editors at which this creed and its pro- 
posed crusade were presented a commit- 
tee of three members was named to 
draft a proposal. This proposal will 
take the form of a broad outline of pro- 
cedure, by which the myriad periodi- 
cals that reach the farms of America 
may unite for a consistent campaign in 
behalf of soil betterment and mainte- 
nance. Probably some period of the 
year will be selected by all as a time 
to swing into concerted action, each in 
its own way, to deliver the message in 
the strongest and most effective terms. 

This is a worthy and much desired 
project. It deserves the support of all 
publicists. But the whole job will never 
be entirely and fully completed merely 
by reaching the farmers. Or, should 
one modify this by saying, it cannot be 
successful by reaching only the readers 
of farm papers. 

This is because the farmers alone are 
not to blame for the depletion of the 
land’s fruitfulness. Urban greed and 
urban legalistic schemes, as well as 
urban indifference, put spurs to the wild 
horses of neglect and ruin that run 
rampant over many a country hillside. 
As fast as some provident farmers and 
farm leaders patiently teach and demon- 
strate the better ways of soil science, we 
see other elements of the society plac- 
ing traps and barriers in the path of 
progress. I, for one, do not feel that 
this soil salvation campaign is going to 
bring encouraging results of a lasting 
kind until we broaden its scope to 
reach the non-farm majority. Let’s use 
radio and magazine and motion picture 
alike to show the nation as a whole 
what is meant by dwindling soil fer- 
tility, erosion, and top-soil squander- 


ing. 


HY SEND agricultural missions, 
full of logic and much glamour, to 
distant foreign shores and then allow 
our own farms to drift slowly down the 
gullies of greedy exploitation? It’s 
best to practice what we preach, and 
do plenty of both here at home. 
I may be pardoned for changing a 
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word in a famous line, “Ill fares the 
land to hastening ills a prey, where 
wealth accumulates and soils decay.” 
Your nonfarm audience must be taught 
that good soil management means bet- 
ter markets and better times for them- 
selves, and that science is slowly dis- 
covering that there is a true link be- 
tween balanced soil fertility, normal 
plant growth, and animal health. So 





both in a material and a physical way 
we all depend on what there is beneath 
us, under the foundation where we 
stand. In this way our citizens will 
regard soil as something more than 
“dirt.” 

Likewise, this newer vision we begin 
to glimpse of our basic dependence 
upon the soil is reinforced by the won- 
ders soon to appear through atomic 
research. David Lilienthal, Chief of 
the Atomic Energy Commission, says 
that farmers since the dawn of time 
have been partners in the atomic age— 
using the power and warmth of the 
sun, great atomic energy factory. More- 
over, there are forces within the earth 
itself that furnish the rest of the atomic 
power we have used unconsciously. 
Sun and soil together unite with air 
and water to give us all we eat, and the 
only elements we can control to any 
extent at all are soil and water. 

The whole subject of the effect of 
soil composition upon the composition 
of plants, and through them upon the 
health and growth of animals, is our 
newest revealing research. We find 
some cattle thriving upon forage grown 
in one locality and starving and failing 
when fed on plants grown elsewhere. 
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We find a variety of wheat grown in 
the East much different in protein and 
mineral content from the same wheat 
raised in Kansas or California. 

But almost everywhere one funda- 
mental law seems to prevail—when 
man plows up or clears away the na- 
tive vegetation, he disturbs or destroys 
the humus balance. If adequate pro- 
duction is to be maintained, an ade- 
quate supply of organic matter is vital. 
It is this simple, elemental law that 
many selfish folks are breaking today. 

Conflicts between private interests 
and the public welfare have caused 
citizens for years to ponder on ways 
and means to reconcile these opposite 
things. How can a decent chance for 
a man to make a living be fostered 
without allowing him to nibble at the 
very roots of democratic life and the 
national welfare? 

Statesmen and political philosophers 
have wrestled amain with these con- 
flicting tendencies—that is, the go- 
getting of today versus the future se- 
curity of tomorrow. In confronting 
these big problems in many walks of 
life some compromise has often been 
found applicable; and in some cases the 
police power of the popular will had to 
be invoked. 

In times of inflated prices and costs, 
many adventurers lose their heads and 
become buccaneers. So we have ma- 
nipulators in manifold ways, none of 
the least of which are the speculative 
soil robbers. But lest we go astray in 
our judgment, let’s be honest and ad- 
mit that certain other forces are at work 
against us. Some of them are as bad 
or even more difficult to vanquish 
than the w. k. soil stealers aforesaid. 


ON’T OVERLOOK the social and 

economic limitations that too often 
exist in our midst, making it almost im- 
possible for men who know how to im- 
prove the soil to go ahead and achieve 
that end which they realize is best for 
them and their children. To remove 
those obstacles to forthright soil suste- 
(Turn to page 49) 





Potash Supplies for 1948 
By 9 W. Terrentine 


Washington, D. C. 


ITH the advent of the New Year 

it seems appropriate once again 
to discuss briefly the performance of 
the American potash industry in its 
endeavors to provide the potash re- 
quired to meet the urgent demands 
of the agricultural and chemical in- 
dustries of North America. Repeti- 
tion is justified both by the widespread 
interest in the subject and the con- 
stantly changing statistical situation. 
Interest is stimulated by the fact that 
despite the increases in production that 
have characterized every year since 
1930, demand exceeds supply—but by 
just how much it is impossible to esti- 
mate with any reliability. 

Statistically, the picture changes with 
an unfailing record of increased pro- 
duction but with fluctuations in im- 
portations. This record of increased 
production has continued through the 
calendar year 1947, with every as- 
surance that it will still continue 
through 1948 and 1949, 

It is important to emphasize once 
again the extent of the increase in 
production of the American potash 
industry. The average annual prewar 
consumption (years 1935-39) of agri- 
cultural and chemical potash in this 
country was 375,076 tons of K,O. 
Fully half of this potash was imported 
from Europe. Throughout the war 
American consumption increased an- 
nually and by 1942 the entire supply 
was the product of American industry. 
By 1946 consumption had reached ap- 
proximately 915,000 tons of K,O, an 


1 This article is for the most part a transcript of a 
statement by Mr. H. M. Albright, President of the 
United States Potash Company before a Sub-com- 
mittee of the Agricultural Committee of the House 
of Representatives of the United States Congress on 
December 9, 1947, as printed in the Congressional 
Record of that date, pp. A4949-50. 


increase of around 144 per cent over 
the 1935-39 average, and of more than 
300 per cent over that portion of the 
1935-39 consumption supplied by the 
domestic industry. 

Naturally, figures for the entire year 
of 1947 are not as yet available, but 
it is encouraging to note that deliveries 
to American agricultural and chemical 
industries during the first six months 
of 1947 exceeded those in 1946 by ap- 
proximately 57,375 tons of K,O—an 
increase of slightly over 12 per cent. 
It is to be expected that this increase 
will continue until the end of the year, 
indicating an annual increase of at 
least 10 per cent. 

So much for the past. We have the 
picture of an American industry—a 
new American industry at no time 
aided or protected by subsidy or tariff 
—developing from an average prewar 
tonnage of less than 200,000 tons of 
K.O to a tonnage which this year may 
well reach the 1,000,000-ton mark. The 
history of potash production in this 
country has been related many times— 
the pre-World War I dependence upon 
France and Germany, the desperate 
struggle during that war to establish 
a domestic industry with pitifully in- 
adequate supplies and prices soaring 
to as high as $500 per ton, the return 
of foreign potash and the survival of 
only one American producer, discovery 
in 1925 of a potash field in southeast- 
ern New Mexico with the opening of 
the first mine in 1931. 

The industry now comprises five ma- 
jor producers. Three of these are lo- 
cated in the New Mexico field: The 
International Minerals & Chemical 
Corporation, the Potash Company of 
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America, and the United States Potash 
Company. The other two companies 
produce potash from brines: The Amer: 
ican Potash and Chemical Corporation 
at Searles Lake, California, and Bonne- 
ville, Limited at Wendover, Utah. 
These companies have provided for 
the needs of agriculture and industry 
during the past eight years, and have 
given ample evidence of their willing- 
ness to accept full responsibility for 
domestic requirements. All of their 


expansion programs have been financed 
entirely by private investment. 


Gov- 
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ernment funds were not requested nor 
provided for this industry. 

We are familiar with the alleged 
“shortage” of fertilizer and potash. A 
look at the production records of both 
of these industries should make it 
readily apparent that this shortage is 
a result not of a deficiency in supply 
but of an unprecedented demand. 
Farm prices are high and the farmer 
has learned the value of fertilizer as an 
investment, estimated by the farmer 
himself to yield him anywhere from 
$2 to $10 for every dollar invested. 
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Large sections of the country which 
before the war used little or no fertilizer 
are now using large quantities of high- 
potash fertilizer, and pleading for more. 


The Midwestern States present a good - 


example. Percentage increases in ton- 
nage in these States are tremendous. 
Throughout the rest of the country 
where the original base was higher, 
percentage increases have not been as 
great but tonnage increases have in 
many cases been greater. 

Education and _ experience have 
taught the Nation the value of chemi- 
cal fertilizers in the production of crops 
and conservation of the soil. Hence 
the tremendous demand for commercial 
fertilizer and potash. 


Future Production 


As to future production, a question 
of general interest, since the establish- 
ment of the five major potash pro- 
ducers, increased output has been the 
result of ever-increasing economies and 
improvements in technology. The 
potash mines have been increasingly 
mechanized, in fact to such a degree 
that it may be said with assurance 
that they are the most completely 
mechanized of any mines to be found 
in the country. Mine hoists have been 
speeded up to increase the rate of de- 
livery of the crude potash salts to the 
refineries. Refining operations have 
been improved both as to volume of 
output and efficiency of recovery of 
the potash contained in the raw mate- 
rials processed. Storage capacities have 
been enlarged and loading facilities 
augmented. 

In addition to this steady rate of 
increased production brought about by 
this slower process of improvements all 
along the line, one of the major pro- 
ducers has announced an expansion 
program, with an appropriation of sev- 
eral million dollars, the effects of which 
should be felt during the 1948-49 


season. Projecting proposed increases 


into the fiscal year 1948-49 production 
expansions now planned and provided 
for should establish a production rate 
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of some 1,120,000 tons of K.O, an 
increase of 120,000 or better than 10 
per cent over the expected output of 
the current fiscal year 1947-48. 

The accompanying chart, “Potash De- 
liveries: Agricultural and Chemical, 
North America,” presents the record 
since and including 1938, the last nor- 
mal prewar year. It includes 1948 
estimates based on current production 
rates and programs. Under “North 
America” are included Canada, Cuba, 
Puerto Rico, and Hawaii, these areas 
throughout the war years being sup- 
plied on terms of exact equality with 
those of the Continental United States. 
Included are imports into the United 
States but not into Canada. Excluded 
are exports to other countries, averag- 
ing currently around 12,000 tons 
K;,O per annum. 


Imports and Exports 


As to imports, commitments for the 
fiscal year are at the rate of 45,000 tons 
K,O as muriate and sulphate, augment- 
ing North American (United States 
and Canada) supplies by that amount. 
Any attempt to estimate future imports 
from Europe, of course, would be an 
idle pursuit for various reasons, prin- 
cipal among which are limitations in 
supplies available for export and the 
prices asked varying from $.95 to $1.33 
per unit K,O, depending on the place 
of origin. 

At the same time pressure for in- 
creased exports, arising from the de- 
mands of the Orient, principally Japan 
where our occupational forces are seek- 
ing increased food production locally, 
is to be noted with apprehension as a 
threatened depletion of supplies pro- 
duced and designed for American agri- 
culture. Supplies purchased by the 
Army from the Russian zone of Ger- 
many have been at such prices as to 
make domestic sources of supply dan- 
gerously attractive. 

The American market price is cur- 
rently 374 cents per unit, f.o.b. Carls- 
bad, New Mexico, or $22.50 per ton; 

(Turn to page 46) 
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The combination fertilizer grain drill sows grain, fertilizer, and grass seed all in one 
Many farmers in northern Wisconsin are equipping themselves with these time-saving 
They can be used for the application of ammonium nitrate on timothy meadows. 


Fertilizers Double and Treble 
Hay and brain Yields 


in Northern Wisconsin 
& C2 Gavin 


Soils Department, University of Wisconsin, Madison, Wisconsin 


AY AND GRAIN YIELDS 

doubled and trebled by fertiliz- 
ing! This sounds fantastic; but if you 
have the patience to read this article, 
I am going to try to prove the state- 
ment. At any rate, I shall tell you the 
story of some of the most amazing crop 
responses in the history of my 31 years 
of demonstrating fertilizers in Wiscon- 
sin. 

We have just completed three years 
of extensive demonstrational work with 
fertilizers in northern Wisconsin and, 
based on the results of more than 200 
test plots in the Lake Superior and 
northern Wisconsin area, I am con- 
vinced that a high percentage of the 
farmers in this part of the State can 
double, and many of them even treble, 


their production of timothy hay, pas- 
ture, and grain crops through the use 
of nitrogen and mineral fertilizers. 

This program of demonstrations 
came about as a result of a demand on 
the part of county agents in these north- 
ern counties for help from the College 
of Agriculture. “What’s wrong with 
northern Wisconsin’s agriculture?” 
This was the question that during the 
summer of 1944 was put to the admin- 
istrative heads of our College of Agri- 
culture. The initial step was a confer- 
ence of these administrative heads, in- 
cluding departmental chairmen and as 
well county agents and farm leaders 
from this northern area. 

The livestock people suggested there 
was much to be desired in the way ot 
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Fig. 2. This picture shows the tremendous response of oats to treatment with fertilizer on the 


Victor Salo farm at Hurley, Wisconsin, in 1946. 


Yields: 0-20-20 at 250 lbs. per acre plus 


ammonium nitrate at 100 lbs. = 88.9 bushels per acre. No fertilizer — 23.3 bushels per acre. 
(The residual effect of this fertilizer on the hay crop in 1947 resulted in a yield of 6,975 lbs. 
on the 0-20-20 plot versus 3,825 Ibs. on the unfertilized.) Total value of increases—grain, 


straw, and hay — $97.63. 


herd improvement. “Too many scrub 
cows! Poor quality feed!” they said. 
They suggested a program of artificial 
insemination for the dairy farmers of 
this northern area (now in operation 
in several of these counties). 

The economists voiced their sugges- 
tions. “Cut costs of production! In- 
crease the output of quality feed! Bet- 
ter cows and a greater diversification 
of farm income!” 

The crops people summed up the 
_ Situation in very few words: “Convert 
the weed-infested hay and pasture 
meadows of the area into good high- 
quality, protein-rich forage crops! 
Grow more grain and practice a sys- 
tem of shorter rotations!” 

But finally Professor Emil Truog, 
Chairman of the Department of Soils, 
was called upon to make his comments 
and suggestions, and I am told that for 
a period of one hour and eight minutes 
he elaborated on the basic fundamentals 
of soil fertility, lime, and fertilizers, and 
the importance of mineral-rich soils as 
a starting place in a program of crop 
improvement and the eventual devel- 


Cost of fertilizer — $8.65. 


opment of better herds of dairy cattle. 
Without question, Professor. Truog had 
hit upon the real and basic reason for 
low yields and poor quality of hay 
and grain. 

True, there are other factors which 
contribute to the low income and low 
level standards of living on the farms 
in this area. Many of the small farms 
are not capable of producing sufficient 
income to support a farmer’s family 
and so sources of income other than 
the farm, such as work in the woods, 
mines, and sawmills, have resulted in a 
makeshift system of part-time farming. 
But by and large, this is not the real 
cause for the general low level of farm 
income. 

True, there is the ‘factor of climate. 
Corn in these northern counties, es- 
pecially on the red clay of the lake shore 
country, is not a dependable crop, with 
the result that very few acres are grown. 
The choice of crops is limited. It is 
not an easy matter to keep the land in 
a regular system of crop rotation. 
However, much in the way of crop 
improvement could be done if the farm- 
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Fig. 3. 





The residual effect of fertilizer on the hay crop is shown in this picture taken on the 


Merwin Hawk farm, Ashland County. The plot receiving 275 lbs. of 0-20-20 yielded 5,606 Ibs. 

per acre. The unfertilized plot yielded 1,218 Ibs. per acre (mostly weeds). Grain yields the 

previous year on the same plots were: 0-20-20 — 63.1 bushels per acre. No fertilizer — 33.8 

bushels per acre. The total acre value of increase in grain, straw, and hay added up to $76.64. 
Cost of fertilizer — $6.90. 


ers would break up at more frequent 
intervals their old timothy quackgrass 
meadows and grow more fall-seeded 
winter wheat and rye or sow more 
spring grain and seed down with le- 
gume mixtures. 

It’s true also that the physical factors 
of working the red clay soils, the break- 
ing of these old timothy quackgrass 
meadows, and the fitting of a satisfac- 
tory seedbed for fall or spring grains 
are serious handicaps. 

But coming back to Professor Truog’s 
insistence that soil fertility factors were 
the basic cause for low crop yields— 
“All right! If it’s soil fertility, then 
it’s your baby!” they all told him. 
“The chief emphasis at the outset,” 
they said, “should be given to a pro- 
gram of sqil improvement.” 

I was the Extension Specialist in 
Soils, and so I agreed to start out on 
an intensive program of demonstra- 
tions in this northern Wisconsin area. 
I knew what this meant, too. Three 
hundred miles from Madison—a rough 
and tough country—long distances be- 
tween farms—poor roads—cold, wet 





springs—being away from home for 
several weeks at a stretch. But I didn’t 
know what I have since learned through 
my work and association with these 
farmers and what has been a compen- 
sating factor for the long hours, time 
and effort put into these three years of 
extension education. It is just this: 
The farmers of northern Wisconsin are 
a friendly people—a fine people—they 
are cooperative—they are hungry for 
information and appreciative of what 
you do for them. Many of these farm- 
ers and their families are struggling for 
the necessities of life; but, on the other 
hand, are happy and, for the most part, 
contented with their lot. This country 
was settled by Finns, Croatians, Yugo- 
slavs, Scandinavians, the overflow 
from the mines and the lumbercamps, 
along with a migration of folks who 
had moved in from the cities or farms 
farther south. Many a settler had been 
influenced by the lure of the advertise- 
ments of the northern land companies: 
“Cheap land! Make a farm for your- 
self and family! Cloverland country!” 
There are compensating factors, too, 
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which contribute to the satisfaction of 
living. The country abounds in game. 
The thousands of lakes and streams are 
well-stocked with fish, and there is 
something in the atmosphere of the 
northern woods that lends itself to a 
feeling of self-security and contentment. 

As I appraised the situation at the 
outset, I saw first the thousands of acres 
of weed-infested timothy and quack- 
grass meadows. Hay and pasture are 
the major crops. Some sixty to sev- 
enty-five per cent of the cropland acre- 
age is devoted to hay (mostly timothy 
and quack). The number one crying 
deficiency and the factor most respon- 
sible for low yields on these timothy and 
grassland pastures appeared to be nitro- 
gen. Evidence of a lack of nitrogen 
can be seen during the early months of 
spring and summer in the urine spots 
in these old timothy meadows and pas- 
tures. Liquid manure is rich in nitro- 
gen. The lush, rank, dark green spots 
are a most convincing demonstration of 
what nitrogen fertilizer will do to pro- 
mote the growth of grasses. 

Our first approach to a program of 
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increased feed production was centered 
around the use of nitrogen fertilizer 
for these old timothy meadows. We 
started off by setting up a total of 27 
acre plots which were top-dressed with 
ammonium nitrate at the rate of 200 
pounds per acre. The demonstrations 
were established on farms widely dis- 
tributed over four northern counties. 

As anticipated, the response of tim- 
othy to the application of ammonium 
nitrate was tremendous. Summer meet- 
ings were held on the plots and neigh- 
bors in the community were invited in 
to see the amazing results. When har- 
vested and the yields calculated, there 
were increases ranging from three- 
fourths of a ton to as much as two tons 
more hay per acre. It should be stated 
right here that 1945 was a year of ample 
rainfall in the spring and that a high 
percentage of the plots were set up on 
the heavier red clay soils in the Lake 
Superior area, soils which are fairly 
well supplied with minerals. 

The average increase for all plots 
was better than a ton of hay per acre 
(see Table No. 1) and it was better 


Fig. 4. On the Jake Van Ouwerkerk farm, Iron County, there was a phenomenal response of 

timothy to treatment with ammonium nitrate plus 0-20-20. Yields: Ammonium nitrate at 200 

Ibs. per acre plus 250 lbs. of 0-20-20 — 5,700 Ibs. per acre. No fertilizer — 1,800 lbs. per 

acre. (Ammonium nitrate only at 200 lbs. per acre — 2,700 lbs.) The response here to the 

combination of nitrogen plus phosphate-potash is typical of many of the thinner, mineral-deficient 
soils in northern Wisconsin. 
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TABLE 1.—AVERAGE OF 27 DEMONSTRATIONS—1945—W HERE AMMONIUM NITRATE AT 
200# Per AcRE Was COMPARED TO NO TREATMENT. 





Treatment Av. Yield 
Crop and Rate Per 
Per Acre Acre 
Timothy & | Ammonium ni- 
other grass | trate at 200#%.... 4,921 
hays (10% |————"—_- 
clover) No fertilizer. .... 2,736 


1 Ammonium nitrate figured at $60 per ton. 
2 Hay figured at $20 per ton. 


quality hay. There were, however, a 
few plots on the Kennan loams and 
sandier types of soils where the response 
of timothy to straight ammonium ni- 
trate was disappointing. The timothy 
and June grass greened up but didn’t 
make much of an increase in yield. The 
reason was later revealed in the amaz- 
ing responses which showed up on these 
same farms on grain plots where phos- 
phate and potash treatments were ap- 
plied. 

In 1946 and 1947 we.made some com- 
parisons of minerals (phosphate and 
potash) as a supplement to ammonium 
nitrate versus ammonium nitrate only. 
In 1947 we made a direct comparison 


TABLE 2.—AVERAGE OF 17 DEMONSTRATIONS—1947—WHERE AMMONIUM NITRATE 
ONLY Was COMPARED WITH AMMONIUM NITRATE SUPPLEMENTED WITH 0-20-0 & 


Av. In- Cost Value Profit Over 
crease of of Cost of 
Per Acre | Fertilizer!| Increase? | Fertilizer 
1,249 $6.00 $12.49 $6.49 
2,065 7.88 20.65 12.77 
3,124 12.67 31.24 18.57 


0-20-20. 
Treatment Av. Yield 
Crop and Rate Per 
Per Acre Acre 
Timothy & | Ammonium ni- 
other grass | trate at 200# 3,116 
hays (10% 
clover) Ammonium _ni- 
trate at 200% 
+0-20-0 at 250% 3,932 
Ammonium ni- 
trate at 200% 
+0-20-20 at 
250% 4,991 
No fertilizer 1,867 


1 Ammonium nitrate figured at $60 per ton (%4 of the cost of 0-20-0 and 0-20-20 charged here). 


2 Hay figured at $20 per ton. 


Av. In- Cost Value Profit Over 
crease of of Cost of 

Per Acre | Fertilizer!| Increase? | Fertilizer 
2,185 $6.00 $21.85 $15.85 
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of 0-20-0 versus 0-20-20 in order to 
check the response to potash in addition 
to phosphate. To our utter amaze- 
ment, we found that where the 0-20-0 
or 0-20-20 was applied in addition to 
ammonium nitrate on these thinner, 
poorer, depleted soils the response of 
timothy was tremendous and there was 
also a marked increase in the growth 
of clover, especially where potash mix- 
tures were used. On the heavier silt 
and clay loam soils where the fertility 
level had been maintained through 
more recent applications of manure, 
nitrogen alone did produce good in- 
creases. 

In almost every one of the plots set 
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up in 1947 the strip receiving the com- 
bination of nitrate plus 0-20-20 made 
the largest increase in yield and showed 
the greatest profit. Table No. 2 shows 
the average yields for 17 of the 22 dem- 
onstrations set up in 1947 where a 
direct comparison of ammonium nitrate 
only versus ammonium nitrate plus 0- 
20-0 or 0-20-20 was made. (Due to the 
very late spring, the application of 
nitrogen and other fertilizers was de- 
layed in many cases until the middle 
of May. By way of further explana- 
tion, it should be stated that many of 
our tests in 1947 were located on the 
Kennan loams and sandy loams which 
have proved to be extremely low in both 
phosphorus and potassium. These fac- 
tors may, in part, explain why nitrogen 
only did not make as large an average 
increase in yields in 1947 as is shown 
in the data for 1945.) 

It is apparent from the results of our 
test plots in 1946 and again in 1947 
that minerals (phosphate and potash) 
are needed to supplement treatment 
with straight nitrogen fertilizer on the 
thinner, poorer, depleted soils of this 
area. Our test demonstrations in 1947 
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further bring out the need for potash 
in addition to phosphate. 

And so, on most of these old tim- 
othy meadows in northern Wisconsin, 
especially those fields where little or no 
manure has been used for many years 
and where no commercial fertilizer 
(phosphate or phosphate-potash mix- 
tures) have been used in recent years, 
farmers should give these old meadows 
a treatment of at least 200 pounds per 
acre of 0-20-20 or its equivalent to- 
gether with from 150 to 200 pounds 
per acre of ammonium nitrate or its 
equivalent in other nitrogen fertilizers 
such as ammonium sulphate, cyana- 
mide, or nitrate of soda. 


Fertilizers for Grain and Legume 


Seedings 


Now comes the most important part 
of the story. Grain yields doubled and 
trebled! Residual carryover benefits 
that double the yield of legume hay the 
year following! Here is the great op- 
portunity, as I see it, for a vastly im- 
proved type of farming and increased 
feed production in this north country. 
More of these old timothy and grass- 
land meadows should be broken up and 


TABLE 3.—AVERAGE YIELDS OF 17 DEMONSTRATIONS—1945, 1946, AnD 1947—-WHERE 
THE RESIDUAL CARRY-OVER BENEFIT TO Hay Crop WAS MEASURED AND THE TOTAL 
VALUE OF INCREASES IN YIELD OF GRAIN AND STRAW PLUS RESIDUAL BENEFIT TO 
Hay Crop Have BEEN ADDED TOGETHER AND PROFIT OVER COST OF FERTILITY 


CALCULATED. 


Treat- 
ment Aver- 
and Rate age 
Per Yield 
Acre Grain 


Increase 
Grain & 
Straw 


0-20-0 at 
270%? 


0-20-20 
at 270%? 


No Fer- 
tilizer 


Value of 

In- Increase 
crease | » Grain, 
Hay Straw, 

Yields | & Hay! 


Cost of 
Fertil- 
izer 


$4.96 


$39.55 


8.33 57.94 








1 Oats figured at 75¢ per bushel; straw at $5 per ton; hay at $25 per ton. 
2The plots receiving the supplementary treatment with ammonium nitrate were averaged with plots 


receiving straight 0-20-0 or 0-20-20. 


% These yields represent first and second cuttings the first year following treatment with fertilizer. 


(The 


second cutting was estimated at 50% of the first crop.) 
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Fig. 5. 


Some corn is grown on the well-drained loam and sandy loam soils in northern Wisconsin. 


On the Merwin Hawk farm corn responded amazingly to plow sole treatment, (900 Ibs. of 8-8-8 


per acre applied on furrow bottom with attachment on plow). 
acre (plow sole) plus 150 lbs. of fertilizer in hill — 22,620 lbs. silage per acre. 
Note: 
fertilizer for corn are recommended as a substitute for manure on low fertility fields. 


hill only = 9,860 Ibs. of silage per acre. 


Yields: 8-8-8 at 900 Ibs. per 
Fertilizer in 


These heavy rate applications of plow sole 
Where 


manure is applied, we recommend hill application only. 


reseeded. Shorter rotations should be 
followed. 

One reason why farmers in this area 
are reluctant to break up these old tim- 
othy and quackgrass meadows is the 
tremendous physical job of fitting a 
seedbed for grain and legume grass 
seedings. It takes three times the trac- 
tor power and work normally required 
to fit a seedbed for grain in central or 
southern Wisconsin. Furthermore, the 
farmers say that it’s a poor country for 
grain. “Grain doesn’t do well—yields 
are low,” they say. It’s true that grain 
yields for this area are low, oats aver- 
aging from 25 to 30 bushels per acre. 

But our demonstrations have shown 
that it is possible to increase yields of 
oats up to 60, 70, and even 90 bushels 
per acre through the use of fertilizers. 
I cannot agree with the farmers that 
this is a poor country for grain. 
Rather, I maintain that this north coun- 
try is a “natural” for grain—cool 
nights, longer growing days, and, for 
the most part, better moisture relation- 
ships. 


Take the case of Victor Salo who lives 
four miles south of Hurley on U. S. 
Highway 51. On his farm in 1946 the 
unfertilized plot yielded 23.3 bushels 
per acre. With 250 pounds of 0-20-0 
per acre, the yield jumped to 76.3 bush- 
els per acre. The top yield on the Salo 
plots was achieved on the 0-20-20 strip 
where 100 pounds of ammonium ni- 
trate per acre were applied as a supple- 
ment to the phosphate-potash mixture 
(88.9 bushels per acre). 

The grain yields on these plots tell 
only part of the story. What about 
residual carryover benefits to seedings 
of clover? On the Salo plots in 1947 
the yield of clover and timothy was 
stepped up from 3,825 pounds per acre 
on the no-fertilizer plot to 6,975 pounds 
per acre on the 0-20-20 plot. (Hay 
yields represent two cuttings, the sec- 
ond crop estimated at 50 per cent of the 
first.) 

When we added together the total 
value of the increase in grain for 1946 
plus the value of the increase in hay 
for 1947 on the plot receiving 250 
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pounds of 0-20-20 plus 100 pounds of 
ammonium nitrate, we arrived at a fig- 
ure of $97.63. The cost of the fertilizer 
applied on this plot was $8.65, making 
a net return in two years over and 
above the cost of fertilizer of $88.98. 
This represents considerably more than 
the actual value of the land. 

Mr. Salo was pleased and excited over 
these results. He asked me, in his 
broken, Finnish accent: “What were 
the numbers of the fertilizer you used 
on my grain?” I have since written 
him in detail giving explicit directions 
for the kind and amount of fertilizer 
for the various crops on his farm. (We 
conducted also a top-dressing plot on 
Mr. Salo’s timothy hay meadow using 
a combination of ammonium nitrate 
with 0-20-20 and the response was like- 
wise spectacular. Yields of hay were 
stepped up from a low of 1,725 pounds 
per acre (mostly weeds) on the unfer- 
tilized plot to 5,925 pounds per acre 
on the plot receiving the fertilizer.) 

One can imagine what such demon- 
strations do for these farmers. Victor 


Salo had worked a good 30 years to 
grub out the stumps and make a farm 





Fig. 6. 
rutabagas on the 


Root crops are grown as a source of succulence for winter feed. 
Harold Wymore farm at Ashland (red clay soil). 
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for himself and his family. As a young 
man and for many years he worked in 
the lumber camps, saved his money, 
and poured it into this farm. But as 
time went on the crops became poorer 
and poorer. He was fighting a losing 
battle. Now he knows that his land 
is capable of producing abundant crops 
of grain, grass, and lugume hay. With 
fertilizers he cannot only double, but 
treble, the yield of crops on his farm. 
And this story of the amazing response 
to fertilizer treatment could be repeated 
over and over again if space permitted. 

Why are these soils so deficient in 
plant food? I’m sure of one thing— 
they didn’t have too large a native store 
of either phosphorus, potassium, or 
lime when they were brought. under 
cultivation. This north country sup- 
ported a tremendous growth of white 
pine, hemlock, and hardwoods in the 
early days and these giants of a prime- 
val forest sapped a lot of fertility from 
the soils. While northern Wisconsin’s 
agriculture is young, this land had been 
cropped over a period of a hundred 
years at the time when the great virgin 

(Turn to page 39) 





This is a crop of 
The yield on the plot 


receiving 800 Ibs. of 8-8-8 on the plow sole plus 300 Ibs. of 3-12-12 broadcast was 9.62 tons 
The plot receiving only 300 lbs. of 3-12-12 yielded 5.08 tons per acre. 
fertilizer was applied broadcast after plowing.) 


per acre. (The 3-12-12 
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Fine Hereford heifers grazing a combination of lespedeza sericea and crimson clover on Tennessee 
Valley Substation in August. They are grazing the sericea, but the crimson clover had already 


started coming up when the photo was made. 


These heifers gained 710 Ibs. while grazing 


on the 1.7 acres for 5 months between May 1 and October 1, 1947. 


A Good Combination: 
Lespedeza Sericea 


and Crimson Clover 
By Ys O. | a 


Agricultural Extension Service, Auburn, Alabama 


COMBINATION of two popular 
soil-building crops which reseed 
themselves on the land each year may 
be the answer to Southern livestock 
farmers’ dreams for year-around graz- 
ing on the same land year after year. 
This same combination is also being 
used in producing two seed crops and a 
hay crop on the same land each year. 
The two crops are lespedeza sericea 
and reseeding crimson clover. Lespe- 


deza sericea is a spring and summer 
crop, while crimson clover is a winter 
crop. 

Alréady several north Alabama farm- 
ers are using the combination with ex- 
cellent results. For instance, E. L. 
Hood of Albertville, is grazing dairy 
cows on a 4-acre field about 11 months 
in the year. O. L. Mitchell and his 
son, Troy Mitchell, are doing the same. 
On the other hand, Boyd Vineyard of 
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Albertville and Tom Williamson of 
Athens harvest crimson clover seed and 
a combination of sericea and crimson 
clover hay each spring, a crop of sericea 
hay later in the year, and a crop of seri- 
cea seed in the late summer or early 
fall, ail from the same land. 

All of these farmers got their ideas 
from Fred Stewart, Superintendent of 
the Tennessee Valley Substation, Belle 
Mina, Alabama, when visiting the sta- 
tion with their county agents. While 
Mr. Stewart’s experiments are only two 
years old and the results are not con- 
clusive, he is convinced that the crim- 
son clover-sericea combination gives 
promise of producing far greater vol- 
ume and length of grazing than the 
best permanent pastures in the Tennes- 
see Valley. “The two legumes grown 
in combination have provided almost 
an unbelievable amount of grazing,” 
he says. 


Two-Year Observation 


During the two years that Mr. Stew- 
art has observed the two crops growing 
on the same land, an area of 1.7 acres 
has provided constant grazing with the 
exception of 39 days in a 730-day period. 
From October 1, 1945, to September 
27, 1946, the two crops were pastured 
322 days. For 151 days the grazing 
rate was two animals on the area; for 
71 days, six head; and for 101 days, five 
head. The animals were withheld from 
the forage for 21 days in May and 18 
days in September to allow the crops 
to mature seed. 

In the next period, the combination 
was pastured continuously for 369 days 
by two animals, for 61 days by six 
animals, for another 61 days by eight 
animals, and for 92 days by 10 animals, 

For the first year and a half no 
weights were taken. However, six 


Hereford bred heifers grazing the 1.7 
acre area from May 1 to October | the 
past year gained 710 pounds or 417 
pounds per acre. 

For the past several years both les- 
pedeza sericea and crimson clover have 
gained in popularity in Alabama and 





BetTrer Crops WitH PiLant Foop 


other Southeastern States. This has 
been due to experiment station results 
and actual farm experiences showing 
that both crops are good not only for 
grazing but also for hay and seed pro- 
duction and soil building. 

Popularity of crimson clover has 
jumped by leaps and bounds since 
Southern experiment stations and the 
research center at Beltsville, Maryland, 
developed and tested reseeding varieties. 
So popular has become reseeding trim- 
son clover that agricultural workers 
have had to advise farmers to beware 
of seed racketeers who are selling many 
regular seed as of reseeding variety. 

Crimson clover is a winter-growing 
crop that is usually planted between 
July 15 and October 5. If grown for 
soil improvement, it is best to fertilize 
it with 200 to 300 pounds of super- 
phosphate or 400 to 500 pounds of 
basic slag and 50 to 75 pounds of muri- 
ate of potash per acre. When grown for 
grazing it needs heavier applications of 
fertilizer. A light application of ma- 
nure is helpful in establishing the 
clover. 

For several years farmers have found 
that they can successfully grow lespe- 
deza sericea on their land and are now 
observing that it gives good grazing 
if grazed while the plants are young. 

Experiments at the Alabama Agricul- 
tural Experiment Station, Auburn, have 
shown that both beef and dairy cattle 
do well on a cropping system including 
lespedeza sericea, kudzu, oats, manga- 
nese bur clover, and grain sorghum. In 
the experiments, the cattle are grazed 
on sericea much of the time from 
April 15 to November 15. 

“We have found it most important 
to allow sericea to become well estab- 
lished before it is grazed,” reports J. C. 
Grimes, Animal Husbandman at the 
Station. “For this reason, grazing is 
not recommended until the second year. 
But, when grazing is started, it is im- 
portant to start cattle on the sericea 
early in the spring when the young 
shoots are 3 to 4 inches high. One cow 

(Turn to page 49) 
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A good crop of cigar binder tobacco grown on a loamy type of soil. 


Quebec Can brow bood 


Cigar Leaf Tobacco 
By R , a; 


Dominion Experimental Station, L’Assomption, Quebec, Canada 


ONSIDERABLE research work has 

been done during the past 20 years 
to improve both the yield and the qual- 
ity of the cigar leaf tobacco crop in 
the Province of Quebec. There has 
been, for instance, a marked improve- 
ment in the varieties grown. In addi- 
tion, chemical fertilizers have been ap- 
plied to greater advantage. Soil studies, 
however, did not receive special atten- 
tion until 1941 when a project on soil 
analysis was inaugurated. 

A survey was made in cooperation 
with the tobacco growers’ cooperatives 
of the two districts concerned, namely, 
the L’Assomption-Montcalm and _ the 
Yamaska Valley districts. For a pe- 





riod of five years, an equal number of 
growers were chosen in both districts 
in such a way as to cover a wide range 
of soils. The field data collected com- 
prised a study of the preceding crops, 
soil types, topography, drainage, field 
growth, incidence of diseases, fertiliza- 
tion, planting and harvesting dates, as 
well as yield, quality, fire-holding ca- 
pacity, and gross return. Soil samples 
were collected prior to fertilization and 
also at harvest time. 

The soils were analyzed for nitrogen, 
according to the Emmert method. For 
phosphorus, the Thornton method was 
followed; for potassium, the Morgan 
method; for calcium, the Spurway 
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TaBLE 1.—EFFECT oF Sor TyPrEs, on 
YIELD, QUALITY, AND BURN OF CIGAR 
TOBACCO. 


Per- 
centage | Yield | Qual- 
Soil type | of soil per ity | Burn 
in each | acre | index 
class 
% lb. ¢ sec. 
Alluvial 23:3 1,732 | 20.3 | 13.1 
Loamy 66.3 1,383 | 16.5] 6.4 
Clayey 18.1 1,287 | 16.0 6.2 
Sandy..... 3.4 1,036 | 14.3 8.4 


method. The organic matter was deter- 
mined by loss of ignition. The pH was 
determined for each soil sample. 

The results given in the tables em- 
bodied in this article are the averages 
for a five-year period covering the 
years 1941 to 1945 inclusive. During 
that period some 300 fields were sur- 
veyed. 


Soil Types 


In Quebec, cigar tobacco is grown on 
a fairly wide range of soils. These 
soil types are roughly classed in four 
large groups: clayey, sandy, loamy, and 
alluvial. The alluvial soils are really 
what we might call first quality loams, 
but they are put in a class apart con- 
sidering their nature and also the fact 
that tobacco in most instances has been 
grown continuously on these soils for a 
period of 40 to 50 years. 

Physically, the alluvial soils are the 
most suitable for the growing of cigar 
binder tobacco; they are deep, open 
soils, well drained and besides, suffer 
very little from drought. They can be 
worked easily practically any time in 
the season. Chemically, they are the 
richest of the soil types studied. Once 
in a while, if not every year, they are 
flooded by high water at spring time 
and benefit then from a rich silty de- 
posit. 

The next best soils are the loams. In 
fact, about two-thirds of the cigar to- 
bacco in Quebec is grown on such soils. 
Loams are generally fairly well drained, 
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with a sufficiently open texture. There 
is a wide range of subtypes of loams: 
some are rich in clay, others are of the 
gravelly type, and still others are quite 
sandy. The subsoil is generally clayey 
in nature. 

The clay soils come third as to their 
suitability for the growing of cigar 
tobacco. They are generally too com- 
pact, are heavy, and have a tendency 
to suffer from a lack of drainage. Dur- 
ing drought periods, they pack hard 
and cultivation is no easy matter. If not 
on all, at least on too large a number 
of these soils, a high chlorine content 
impairs the fire-holding capacity of 
cigar leaf. 

A very small percentage of the pro- 
duction takes place on real sandy soils. 
These soils are generally of low fertility. 
They are easily worked and suffer from 
excessive drainage. Their great draw- 
back is a lack of moisture when it is 
most needed by the tobacco crop for 
rapid growth. If these sands were finer 
in texture, they probably would give 
better results with proper fertilization. 


Preceding Crops 


The preceding crops proved that they 
had practically nothing to do with the 
burn of cigar tobacco which rather 


TABLE 2.—EFFECT OF PRECEDING CROPS 
ON YIELD 
TOBACCO. 


AND QUALITY OF CIGAR 











Preceding Yield | Qual- 








per ity 
a acre | index 
. lb. ¢ 
Continuous tobacco. . 1,720} 20.9 
Two or three years in 
oe ee 1,403) 17.3 
Tobacco after pasture. 1,369) 15.5 
Tobacco after cereals. 1,340] 17.6 
Tobacco after hay.... 1,301) 15.4 
Tobacco after hoed 
crops Other than to- 
ee eee 1,224) 15:5 
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depends on the soil type. However, 
their effect on the yield and quality of 
the tobacco crop is appreciable. 
Apparently, the practice of growing 
tobacco continuously seems much supe- 
rior to the growing of tobacco in a 
rotation. It should be stated, however, 
that tobacco can be grown continuously 
on the alluvial soils only. « Past expe- 
rience has proved that on soil types 
other than alluvials, the continuous 
growing of tobacco is not desirable from 
an economical standpoint, because of 
the incidence of diseases and the high 
cost of fertilization. Tobacco grown 
two to three years in succession in a 
five- or six-year rotation seems about 
the best practice to follow on the aver- 
age soil types. Results are still good 
when tobacco is grown after pasture 
and cereals, but not after hay and hoed 
crops. In this instance, the hoed crops 
other than tobacco were either toma- 
toes, potatoes, corn, or canning beans. 


Fertilization 


Farm manure, due to the mixed farm- 
ing system followed, is extensively used 
by cigar tobacco growers. The quan- 
tity applied varies from 13 to 27 tons 
per acre. Only a very small percent- 


Fig. 2. 








Typical tobacco flats along Yamaska River, St. Cesaire, Quebec. 
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age of growers do not use farm ma- 
nure in tobacco fertilization. Those us- 
ing manure obtained a grade index of 
1.5 cents per pound higher than those 
not using any. The average yield was 
also higher. About 96 per cent of the 
growers use farm manure for their 
tobacco crop. 

With a few exceptions, most of the 
growers use chemical fertilizers, the 
formula used being either a 5-8-7 or 
5-8-10. The average rate of applica- 
tion is 1,065 pounds per acre. About 
25 per cent of the growers use 1,333 
pounds per acre while about 13 per 
cent, located on alluvial soils, do not 
use any. The last mentioned group of 
growers still obtain fair yields by the 
use of large quantities of manure, 24 
to 27 tons per acre. In general, the 
heaviest applications of chemical fer- 
tilizers proved to be beneficial and 
economical, 


Soil Reaction 


The soil reaction influences the to- 
bacco crop. The yield and quality of 
the crop are influenced by the pH of 
the soil while apparently the effect is 
not significant on the fire-holding ca- 
pacity. 





Alluvial soils. 
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Tobacco generally thrives well on a 
slightly acid soil. About 57 per cent 
of the growers produced tobacco on 
soils with a pH ranging from 5.1 to 5.6 
and obtained what we might consider 
optimum results. With a pH value 
above and below that range, the yield 
had a tendency to decrease. With a 
pH ranging from 4.5 to 5.6, the qual- 
ity was at its maximum and decreased 
slightly on soils approaching the neu- 
tral point. Past experience proved the 
difficulty of controlling a well-known 
disease of tobacco, black root-rot, on 
neutral and alkaline soils. If lime is 
necessary in the rotation it is sug- 
gested that it be applied right after the 
tobacco crop which is generally fol- 


TABLE 3.—THE Soin REACTION AND ITS 
EFFECT ON YIELD, QUALITY, AND BURN 
OF CIGAR TOBACCO. 





Percent-| Yield | Qual- 


pH Range age of per ity | Burn 
growers | acre | index 
% lb. ¢ sec 
4.5 to 5.0.... 12 1,308); 17 10 
§.1 to 6.6... . 57 1,451; 17 6.9 
&.7 to 6.2.... 24 1,343) 15 7a 
6.3 and over. 7 1,357) 16 8.5 





lowed by a cereal seeded down. When 
tobacco returns in the rotation, the ef- 
fect of lime is not harmful especially 
if the rotation adopted is not too short. 


Soil Nutrients 


The three main elements in the pro- 
duction of cigar tobacco—nitrogen, 
phosphorus, and potassium—received 
special attention when analyses of the 
soils were made. Some interesting data 
on their influence on the yield, quality, 
and burn of cigar tobacco will be dis- 
cussed in the following paragraphs. 

The yield goes up quite gradually 
with an increasing amount of avail- 
able nitrogen in the soil. The fire- 
holding capacity follows the same trend. 
For optimum quality, however, the 
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TABLE 4.—CLASSIFICATION OF Sorts Ac- 
CORDING TO THEIR CONTENT IN AVAIL- 
ABLE NITROGEN AND EFFECT ON YIELD, 
QUALITY, AND BuRN OF CIGAR To- 
BACCO. 


Classes for P 
pounds of vat Yield | Qual- 
available — r ge per ity | Burn 
nitrogen - acre | index 
growers 
per acre 
% lb. ¢ sec. 
Up to 150 lb.. 6.6 1,271] 16.5 | 4.2 
151 to 200lb.| 28.6 1,248] 20.5 | 5.5 
201 to 250 lb.| 36.5 1,381} 17.6 | 7.9 
251 to 300 lb.} 18.7 1,325} 16.1 | 9.0 
301 lb. and 
OORT ....+.0+0« 9.6 1,568} 16.8 | 9.6 


amount of nitrogen needed is not so 
high as for optimum yield and burn. 

Considering all three factors, yield, 
quality, and burn, it is apparent that 
too large a percentage of our soils are 
low in nitrogen. 


TABLE 5.—CLASSIFICATION OF SoILs Ac- 
CORDING TO THEIR CONTENT OF AVAIL- 
ABLE PHOSPHORUS AND EFFECT ON 
YIELD, QUALITY, AND BURN. 





Classes for —_— 








pounds of Yield | Qual- 
available = Ze per ity | Burn 
phosphorus acre | index 
growers 
per acre 
% Ib. ¢ sec. 
Up to 20 lb...} 21.8 1,272} 15.0 | 7.4 
21to40lb....| 35.7 1,301] 17.8.{ 7.1 
41 to60lb....} 20.5 1,397) 17.5 | 5.9 
61 to 80 lb.... 10.3 1,484) 16.5 | 8.5 
81 lb. and 
eee” a..7 1,551] 17.5 | 7.0 





Phosphorus has an appreciable in- 
fluence on yield—the higher the phos- 
phorus content in the soil, the higher 
the yield. It seems that for quality, the 
optimum supply of phosphorus is 
reached easily enough. Data concern- 
ing the burn do not give a clear-cut pic- 
ture of the phosphorus influence on this 

(Turn to page 47) 











Is a Two-to-Une Agriculture 


Possible in the Southeast? 
B, Gilleart H. Collings 


Department of Soils, Clemson Agriculture College, Clemson, South Carolina 


NLY a small percentage of the 

arable land of the world remains 
sufficiently fertile to produce bumper 
crops without fertilization. Farmers 
living on these soils, provided social 
conditions are good, may, and often 
do enjoy an exceedingly high standard 
of living. For the moment and until 
further explanation can be given, let 
us call this economy of agriculture 
which they enjoy a two-to-one agricul- 
ture, which is in contrast to the agri- 
cultural economy usually found on the 
less fertile soils of the world and which 
we might designate as a one-to-one 
agriculture. By such a system of classi- 
fication the agricultural economy of 
South Carolina, a representative South- 
eastern state, would be rated as a one- 
to-one agriculture. But let us examine 
the underlying soil factors from which 
evolve these two agricultural economies, 
especially in South Carolina. 

Crop yields in the Southeast are lim- 
ited largely by two factors. These 
factors are: First, a lack of an optimum 
supply of soil water at all times during 
the crop growing season; and second, 
a lack of an optimum supply of avail- 
able, non-leachable nutrients at all 
times during the crop growing season. 

At first thought such an indictment 
may seem unfounded, for one may ask 
does not the Southeast have a heavy 
rainfall—and is not the Southeast a 
heavy user of commercial fertilizers? 
Indeed, both observations are correct 
and yet the indictment still stands, for 
hardly a year goes by when, if it were 
feasible, it would not pay to irrigate 
many crops grown in the Southeast. 
And again, most farmers in this area 





will admit that heavier applications 
of fertilizers than those which they have 
been accustomed to use would be profit- 
able. 

Drs. Peele and Beale of the U. S. Soil 
Conservation Service in their work at 
Clemson, South Carolina, recently se- 
cured results that would indicate that 
few of the soils of this State will hold 
more than 2.5 acre inches of available 
water for plants within the surface 20- 
inch soil horizon. Soils of the same 
clay content of arid regions and also 
similar soils of the cooler humid re- 
gions of the earth, such as exist in 
the American Corn Belt, the Russian 
Ukraine, and in Northern Argentina, 
are often capable of holding about 
twice as much available water. 

In recent years soil scientists work- 
ing in the Southeast have been im- 
pressed by the fact that there is a high 
percentage of the soils whose ionic 
exchange capacity is very low; that 
is, 1.5 to 5.0 milligram equivalents; 
whereas the fertile soils referred to 
above may have an exchange capacity 
of 15 to 25 or more milligram equiv- 
alents. As the exchange capacity of 
a soil is often the principal factor which 
accounts for high fertility and which 
determines soil productivity, it can read- 
ily be seen that in the Southeast farm- 
ers are attempting to make a living 
under a tremendous handicap as com- 
pared with irrigated, arid, and Mid- 
western farmers. 

Let me hasten to explain that the 
Southeastern farmer is not the only 
farmer who has to face these prob- 
lems that are associated with old soils. 
A majority of the farmers in the humid 
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tropical and subtropical regions of the 
earth must of necessity farm soils with 
similar characteristics. 

This unfortunate situation, deter- 
rent to agriculture in the humid tropics 
and subtropics, is due to the fact that 
nature has brought about the removal 
of silicon from the clays of these re- 
gions. High rainfall, high tempera- 
ture, and high pH have combined to 
make silicon more soluble than in those 
regions of high rainfall, low tempera- 
ture, and low pH. For this reason 
the river waters of the South contain 
more soluble silicates, usually sodium 
silicate, than the river waters of the 
North. 

Modern X-ray studies of clay have 
shown that the clay of a majority of 
tropical humid soils is largely the sec- 
ondary mineral kaolinite having a silica- 
alumina ratio of about 1:1, whereas 
the clay content of a majority of the 
soils of arid and also of cool humid 
regions is largely montmorillonite, 
which has a silica-alumina ratio of 
about 2:1. The clay of representative 
soils of the subtropics and subtemperate 
regions may be mixtures of the two to- 
gether with other clay minerals of inter- 
mediate chemical or physical charac- 
teristics such as beidellite, hallosite, 
illite, hydrous micas, and others. The 
structure of kaolinite and montmoril- 
lonite are shown in Figures 1 and 2. 

The clay micelle, or the smallest par- 
ticle of any clay mineral, has a plate- 
like crystal lattice structure and carries 
an excess of negative charges. Because 
these micelles carry negative charges 
they act as an acidoid radicle, which 
in truth they are, and are thus en- 
abled to combine with and to fix any 
cations, such as those of calcium, potas- 
sium, magnesium, etc., that may be re- 
leased by weathering of soil minerals, 
at least up to the point of their satura- 
tion. Because of this characteristic of 
clay, virgin soils usually have reached 
their maximum state of cationic fer- 
tility. But all virgin soils are not of 
the same fertility, for soils vary in their 
content of clay and also in their con- 
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Fig. 1. Schematic presentation of the crystal 
structure of Kaolinite (after Gruner). 
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Fig. 2. Schematic presentation of the crystal 
structure of Montmorillonite (after Hofmann, 
Endell, and Wilm). 


tent of the various clay minerals and 
these in turn vary in their base exchange 
capacity. For instance, montmoril- 
lonite may have ten times the ionic 
exchange capacity as kaolinite. Also, 
because the plates of kaolinite are more 
firmly attached to each other than is 
the case with montmorillonite, we find 
that montmorillonite has the capacity 
to hold several times as much water as 
kaolinite. 

Because Southeastern soils are, on 
the whole, low in their content of clay 
and because much of this clay is kao- 
linite-like minerals, we have the real 
explanation why Southeastern soils are 
low in their water-holding capacity and 
low in their total exchange fertility. 

(Turn to page 42) 
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The Integration of 


Crop Yield Factors 


BRE 


Department of Soils, Oregon 


ROP YIELD represents the integra- 

tion of all factors that influence 
growth and production. Of these fac- 
tors climate is of prime importance. 
Climate includes temperature, precipi- 
tation, and humidity. Without an ade- 
quacy of either moisture or heat, crops 
fail. 

Air at 100 degrees, when saturated, 
holds nearly three and one-half times 
as much moisture as at 60 degrees. 
Likewise, dry air at 100 degrees would 
have three and one-half times the ca- 
pacity to remove water from the plant 
and from the soil as dry air at 60 de- 
grees. Therefore, temperature and 
humidity affect the use of water by the 
growing crops. 

Growth is the result of chemical re- 
actions and these are speeded up by 
high temperatures until the optimum 
is reached. The rate of chemical re- 
action doubles or more for each 18° F. 
rise in temperature, and plant growth 
is stimulated in somewhat the same 
proportion. Warm weather is growing 
weather if there is not some hindrance 
that prevents normal growth. 


Climate 


Climate also indirectly affects the 
crop through its influence upon soil 
properties. Soils become acid and in 
need of liming as the result of leach- 
ing which is associated with high rain- 
fall, usually 30 inches or more. There 
is no need for liming the soil in a 20- 
inch rainfall area. When the rainfall 


is high and the soil becomes strongly 





Steph enson 


State College, Corvallis, Oregon 


acid, there are not likely to be big 
yields of sensitive crops even with fer- 
tilization until the acidity is corrected. 
One grower stated that clover seed 
would not so much as germinate on 
the very acid soils in his area until 
limestone was applied to reduce the 
acidity. 


Rainfall 


Heavy rainfall not only creates acid- 
ity in the soil but it removes whatever 
nutrients are soluble. Western Oregon 
soils with 40 to 60 inches of rainfall 
come into the spring growing period 
with most of the soluble nutrients re- 
moved. Nitrogen which in the nitrate 
form is readily soluble and removed 
with the water is so depleted that 
spring crops frequently show a pale, 
sickly look until the rainy season is 
over. Winter wheat in the spring is 
noticeably lacking in color compared 
with the deep dark green of eastern 
Oregon wheat where rainfall is usually 
less than 20 inches. There is need for 
much more spring nitrogen fertilization 
in western Oregon than has yet been 
practiced. 

The summer drouth which follows 
the winter rains (a total of only two 
inches is the normal at Corvallis for 
the three summer months, June, July, 
August) is not conducive to increasing 
the supply of available nutrients. The 
surface soil soon dries and nitrification 
and other biological processes which 
liberate nutrients nearly stop. These 
processes, which are normally most ac- 
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tive in the surface, can occur only at 
greater depth where the soil is moist. 
Fertilizers must be applied before the 
drouth comes or they must be placed 
deeply enough to rest in moist soil if 
they are to prove helpful over these 
dry periods. The best help, of course, 
is summer irrigation. 

In areas of dry summers, crops which 
grow mostly in the moist season are 
better adapted than summer crops 
where supplemental irrigation cannot 
be practiced. Cherries do well in one 
area where the rainfall averages not 
quite 13 inches for the year without 
irrigation. Apricots in the same area 
nearly always fail to set a crop without 
additional water. Cherries are pro- 
duced early in the season; whereas apri- 
cots come on later and feel the summer 
drouth more. This is in an area of less 
than two and one-fourth inches of rain 
as the normal for the six months, April 
to September inclusive. Without sup- 
plemental irrigation in this area, fer- 
tilizers have no effect. With irrigation, 
the response to fertilizers and especially 
to those carrying nitrogen is marked. 


A Deciding Factor 


Vegetables produced in western Ore- 
gon must have irrigation to be of a 
quality acceptable to the canneries. 
With irrigation and liberal fertilization, 
good yields of high quality vegetables 
are produced. Thus the availability of 
irrigation water may be the deciding 
factor in determining whether a par- 
ticular farmer obtains part of his in- 
come by producing cannery crops and 
whether fertilizers can be profitably 
used. 

Though some of the soils are fertile 
and irrigation water is adequate, corn 
probably will not be an important crop 
in western Oregon. The climate is 


cooler than is ideal for corn and no 
use of fertilizers or good management 
can produce the big yields of the Corn 
Belt farmer. Some corn is grown, how- 
ever, even with this handicap. 

The physiology of the plant as it re- 
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lates to management and fertilizer prac- 
tice is an important yield factor. Both 
the physical properties and the nutrient 
deficiencies of the soil and the particu- 
lar needs of the plant must be con- 
sidered in selecting a fertilizer. Peren- 
nials and annuals, shallow and deep- 
rooted plants, legumes and non-legumes 
are likely to need different treatment 
in part because they have different 
growth habits. 


Annuals and Perennials 


Annuals such as garden crops must 
grow quickly and be ready for use in 
season. They need a complete fertilizer 
that is quickly available. Fertilizer 
placement must be such as to provide 
easy accessibility to the roots and yet 
not be injurious to either roots or 
foliage. Leafy vegetables need abun- 
dant nitrogen for succulent growth, 
beans need the emphasis on phosphorus 
for seed production, potatoes require 
plenty of potash for starch production. 
All need a balanced fertilizer in that 
soil deficiencies should be liberally cor- 
rected while the more abundant nu- 
trients, though not omitted, should be 
less liberally provided. 

Perennials may remain a long time 
on the same soil and must be fertilized 
not for the present season alone but 
for the future as well. Fruit buds are 
differentiated the season before the har- 
vest comes. The vitality of the tree or 
other plant at that time is -especially 
important. There are many fruit buds 
developed this year because the tree was 
in good vigor last year. A tree that has 
been stunted for ten years will not re- 
cover quickly, perhaps only in three to 
five years if conditions can be made 
sufficiently favorable. A one-year fer- 
tilizer trial under such conditions 
would be a waste of time and effort. 

There are critical periods in the pro- 
duction cycle that must be anticipated 
before they occur. Without fruit bud 
differentiation there can be no harvest, 
but previous treatment must have been 

(Turn to page 44) 
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Above: Picking gardenias in a large commercial greenhouse. 


Under Cover: 


Below: Cultivating shade-grown tobacco at Windsor, Conn. 





Above: Orange groves along Highway No. 441 in sunny Florida. 


In the Open: 


Below: A celery harvest in fertile Santa Clara Valley, California. 
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It is said that “figures do not lie.” But sometimes, 


Correction and despite great care, mistakes are made, resulting in 


‘ false impressions and subsequent rebuttals. In such 

Explanation a situation, about all a publication can do is to ac- 

knowledge the error and try to correct the false 

impression as quickly as possible. It is with that intention that we are devoting 

the following space to a communication from G. N. Hoffer relative to his article 
appearing in our last issue: 


“A statistical error has been made by the author of the article ‘Soil Aeration and 
Crop Response to Fertilizers—1947’ in the December 1947 issue of Berrer Crops 
Witn Piant Foop. The writer was asked whether he was wearing leather 
spectacles when he assembled the data for Illinois shown in Table I. Then the 
following letter, in part, was received from Dr. F. C. Bauer, Professor of Soil 
Fertility, University of Illinois, January 14, 1948. 


‘T have just received the December 1947 issue of BETTER Crops WitH PLANT 
Foop. Your article ‘Soil Aeration and Crop Response to Fertilizer—1947’ - 
immediately attracted my attention. Before reading the article I was dis- 


mayed to see, in prominently placed Table I, that Illinois farmers were 
growing such a small acreage of sweet clover and alfalfa. Surely the emphasis 
our extension workers have been placing on deep-rooted legumes over the 
past 30 to 40 years should provide a better record than this. I just could not 
believe these figures were correct. So I made a check on the records. I as- 
sembled the data for 1946 and figured the ratio. Instead of getting your 
1-16.1 ratio, my figures gave a ratio of 1-6.2. 

‘Such a difference caused me to wonder about the source of error. Check- 

ing back I found that you used only the acreages of alfalfa and sweet clover 
cut for hay. These totaled 501,000 acres in 1946. There were, however, an 
additional 921,000 acres of biennial sweet clover seeded, not for hay, but 
for use as a green manure crop for corn. Adding these acres into the 
previous total brings the correct total for the two legumes to 1,422,000 acres. 
In other words you credited us with only 35 per cent of our acreage in these 
two deep-rooted legumes. 
. ‘If similar errors were made for other states, correcting Table I may not 
help our rank among the states, but it will, at least, show that we are not 
doing too bad a job in growing deep-rooted legumes with our cash and feed 
grain crops. If we consider the common clovers and lespedeza along with 
alfalfa and sweet clover, Illinois has a respectable balance of legumes in our 
total crop acreage. This record, however, is far from being what it should be. 
There are still many farmers that have not made proper use of legumes in 
their cropping systems. We hope we can improve this situation in due course 
of time.’ 


“Explanation: The writer regrets that he did not have the data on the acreages 
of sweet clover grown as a green-manuring crop in Illinois or in any of the other 
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states listed in the table. Dr. Bauer’s source is in mimeo releases from the Illinois 
State Department of Agriculture. The ratio used for Illinois seemed to fit with 
the observations made on the numbers of fields of alfalfa and sweet clover found 
in some of the Illinois corn-producing counties during the past summer. 

“Apparently the detrimental soil-structure conditions reported in the article and 
the statistical fact that the average yield per acre of corn in Illinois for 1947 
dropped to 39.5 bushels from 57 in 1946 reflect a more serious soil tilth condition 
with the 1-6.2 ratio than was anticipated by the writer. If the 1-6.2 ratio does 
not maintain better tilth, perhaps a 1-2, or a 1-1, ratio is needed. 

“It has been suggested that the cases of poor corn fields reported in the article 
are the result of the weather conditions during 1947, but the fence-row soil samples 
and those from fields in which deep-rooted legumes had been grown do not 
support this assumption. The weather conditions served to accentuate these soil 
structure difficulties. 

“Space will be used for future corrections of these ratios from other states. 
Please help me get straightened out. I would particularly appreciate the opinions 
of others regarding suitable ratios of deep-rooted legumes to crops in rotations 
with them. .. . G. N. Hoffer.” 


DF 


os In the publicity which has been given the 

Rising Farm Costs increasing and currently high farm income, 

too seldom has attention been drawn to the 
rising costs of farming, already estimated at two and one-half times higher than 
they were before the war. These costs are expected to go still higher in 1948, and 
it is, therefore, gratifying to see recent releases from official agricultural sources 
putting emphasis on good farm practices which will cut cost corners. 

Such a release was one under date of December 31 put out by the Extension 
Service of the New Jersey College of. Agriculture, quoting John W. Carncross 
of the Agricultural Economics Department of Rutgers University. Mr. Carn- 
cross states that costs increased about 16 per cent from 1946 to 1947 and that the 
feed supply situation is the least favorable of any of the past five seasons. 

“But feed costs are not the only ones that have risen,” the release says. “Every- 
thing else the farmer uses—seeds, machinery, building materials, containers, 
labor, taxes—have higher price tags. Price rises for fertilizers have been relatively 
less than for many other items of production, and so it will pay the farmer to 
continue to use them in optimum or liberal amounts to insure the best return 
from his crops.” 

Wise use of fertilizer is one of the cost-cutting items on Carncross’s list. He 
suggests that farmers find out the amount of fertilizer each crop needs to produce 
best. Higher yields, too, can be obtained by improved practices, use of better 
varieties of seed, and better control of insects and diseases. Some of the mounting 
labor costs can be overcome by using labor-saving equipment. 

“The use of high cost items of labor and materials should be limited to produc- 
tive livestock and land. In other words, cull out and sell low-producing cows and 
chickens and rest or seed unproductive land to soil-building crops. In short, more 
attention to good management will help some in meeting higher costs.” 





January 1948 33 


Season Average Prices Received by Farmers for Specified Commodities * 


Sweet 
Cotton Tobacco Potatoes Potatoes Corn Wheat Hay Cottonseed 
Cents Cents Cents Cents Cents Cents Dollars Dollars Truck 
Crop Year perlb. perlb. perbu. perbu. perbu. perbu. perton perton Crops 


Aug.-July July-June July-June Oct.-Sept. July-June July-June July-June 


69.7 87.8 ° . ‘ 22.55 
65.9 100.4 . . ; 30.42 
92.5 120.6 ° . ‘ 41.23 
68.6 149.6 ‘ . : 33.25 
170.5 165.1 . . . 31.59 
131.4 117.4 ° 22.04 
101.9 : 34.83 
53.2 118.0 34.17 
131.6 a07.3 30.92 
91.2 108.1 22.04 
46.0 é 8.97 
38.0 10.33 
82.4 12.88 
44.6 33.00 
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1937.. 
1938. . 
1939.. 
1940.. 
1941.. 
1942.. 
1943.. 
1944.. 
1945 
1946 
December.... 
1947 
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February..... : J d 228.0 
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August...... ; : 270.0 
September... ‘ : 240.0 
October . ‘ 150.0 205.0 J 
November... . : E 166.0 195.0 274.0 


Index Numbers (Aug. 1909—July 1914 = 100) 


95 114 109 
133 137 105 
98 170 
245 188 163 
189 134 
146 124 
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189 133 
131 
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Wholesale Prices of Ammoniates 
Fish scrap, Tankage High grade 
ed 1% 


dri 11% — 
11-12% ammonia, lood, 
ammonia, 15% bone 16-17% 
Nitrate Sulphate Cottonseed 15% bone’ phosphate, ammonia, 
of soda of ammonia meal phosphate, f.o.b. Chi- Chicago, 
per unit N bulk per 8. E. Mills f.o.b. factory, cago, bulk, bulk 
lk unit N perunit N bulkperunitN perunit N per unit N 
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Numbers (1910-14 — 100) 


102 177 137 
86 168 142 
87 155 151 
84 126 140 
79 145 166 
81 202 188 
161 142 

137 141 

89 112 

62 62 

84 81 

127 89 

131 88 

119 97 

140 132 

105 106 
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133 124 
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Wholesale Prices of Phosphates and Potash ** 


1946 


1944. 

1945 

1946 
December..... 
47 


January...... 
February..... 
March........ 
April..... 





September. ... 
October....... 
November. ... 





Tennessee  Muriate Sulphate 
phosphate of potash of potash 
Super- Florida ’ bulk, in bags, 
phosphate land pebble 75% f.o.b. _ per unit, per unit, 
Balti- 68% f.o.b. mines, c.i.f. At- c.i.f. At- 
more, mines, bulk, bulk, lantic and _ lantic and 
per unit per ton per ton Gulf ports! Gulf ports! 
$0.536 $3.61 $4.88 $0.714 $0.953 
. 550 3.08 7.50 .588 . 836 
. 502 2.31 6.60 . 582 . 860 
.600 2.44 6.16 . 584 .860 
.598 3.20 5.57 .596 . 854 
.525 3.09 5.50 .646 .924 
. 580 3.12 5.50 .669 .957 
.609 3.18 5.50 .672 . 962 
. 542 3.18 5.50 .681 .973 
485 3.18 5.50 .681 .973 
.458 3.18 5.50 .681 .963 
.434 3.11 5.50 .662 . 864 
.487 3.14 5.67 .486 .751 
.492 3.30 5.69 -415 .684 
.476 1.85 5.50 .464 .708 
.510 1.85 5.50 .508 .757 
492 1.85 5.50 .523 .774 
.478 1.90 5.50 521 .751 
.516 1.90 5.50 517 .730 
.547 1.94 5.64 522 . 780 
.600 2.13 6.29 522 .810 
.631 2.00 5.93 522 . 786 
.645 2.10 6.10 522 .777 
.650 2.20 6.23 522 .777 
700 2.60 6.60 535 .797 
.700 2.60 6.60 535 .797 
.720 2.60 6.60 535 .799 
.740 2.75 6.60 .535 .797 
.740 2.97 6.60 .535 .797 
.740 2.97 6.60 . 535 .797 
.752 2.97 6.60 .330! . 5891 
.760 2.97 6.60 .353 .629 
-760 3.08 6.60 .353 .629 
760 3.42 6.60 353 .629 
.760 3.42 6.60 375 . 669 
760 3.42 6.60 375 . 669 
Index Numbers (1910-14 — 100) 
103 85 154 82 88 
94 64 135 82 90 
110 68 126 82 90 
112 88 114 83 90 
100 86 113 90 97 
108 86 113 94 100 
114 88 113 94 101 
101 88 113 95 102 
90 88 113 95 102 
85 88 113 95 101 
81 86 113 93 91 
91 87 110 68 79 
92 91 117 58 72 
89 51 113 65 74 
95 51 113 71 79 
92 51 113 73 81 
89 53 113 73 79 
96 53 113 72 77 
102 54 110 73 82 
112 59 129 73 
117 55 121 73 82 
120 58 125 73 82 
121 61 128 73 82 
131 72 135 75 84 
131 72 135 75 84 
134 72 135 75 84 
138 76 135 75 84 
138 82 135 75 84 
138 82 135 75 84 
140 82 135 60 62 
142 82 135 64 66 
142 85 135 64 66 
142 95 135 64 66 
142 95 135 68 70 
142 95 135 68 70 


Sulphate 
of potash 
magnesia, 
per ton, 
c.i.f. At- 
lantic and 
Gulf ports! 
$24.18 
23.32 
23.72 
23.72 
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Manure 
salts 
—, 

per unit, 

c.i.f. At- 
lantic and 
Gulf ports! 


$0.657 


. 537 
. 586 
-607 
-610 
-618 
-618 
-618 
.601 
-483 
.444 
- 505 
. 556 
. 572 
.570 
.573 
. 367! 
- 205 
-195 
-195 
-195 


- 200 
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Combined Index Numbers of Prices of Fertilizer Materials, Farm Products 
and All Commodities 


Prices paid 
by farmers Wholesale 
for com- prices 
Farm modities ofallcom- Fertilizer Chemical Organic Superphos- 
prices* bought* moditiest materialf ammoniates ammoniates phate Potash** 
152 147 114 107 144 103 79 
152 143 103 97 125 94 79 
156 151 112 100 131 109 80 
155 146 119 94 135 112 86 
153 139 116 89 150 100 94 
155 141 121 87 177 108 97 
154 139 114 79 146 114 97 
146 126 105 72 131 101 99 
126 107 62 83 90 99 
108 95 71 46 48 85 99 
108 96 45 71 81 95 
122 109 47 90 91 72 
125 117 45 97 92 63 
124 118 47 107 89 
131 126 50 129 95 
123 115 52 101 92 
121 112 51 119 89 
122 115 52 114 96 
131 127 56 130 102 
152 144 57 161 112 
167 57 160 117 
176 152 57 174 120 
180 154 57 175 121 


225 204 376 131 


... 200 227 206 359 131 

. 262 234 209 329 134 

280 240 216 ° 354 138 

276 243 215 354 138 

272 242 215 339 138 

271 244 215 125 343 140 

276 244 219 128 359 142 

see OOO 249 223 130 364 142 

286 253 230 133 372 142 

October... 289 254 230 136 387 142 
November. 287 257 231 135 380 142 


*U. S. D. A. figures. Beginning January 1946 farm prices and index numbers of 
specific farm products revised from a calendar year to a crop-year basis. Truck 
crops index adjusted to the 1924 level of the all-commodity index. 

+ Department of Labor index converted to 1910-14 base. 

t The Index numbers of prices of fertilizer materials are based on original study 
made by _ the Department of Agricultural Economics and Farm Management, 
Cornell University, Ithaca, New York. These indexes are complete since 1897. 
The series was revised and reweighted as of March 1940 and November 1942. 

1 All potash salts now quoted F.0O.B. mines only: manure salts since June 1941, 
other carriers since June 1947. 

** The weighted average of prices actually paid for potash are lower than the 
annual average because since 1926 over 90% of the potash used in agriculture has 
been contracted for during the discount period. Since 1937, the maximum discount 
has been 12%. Applied to muriate of potash, a price slightly above $.471 per 
unit K:eO thus more nearly approximates the annual average than do prices based 
on arithmetical averages of monthly quotations. 





REVIEWS 


This section contains a short review of some of the most practical and important bulletins, and lists 
all recent publications of the United States Department of Agriculture, the State Experiment Stations, 
and Canada, relating to Fertilizers, Soils, Crops, and Economics. A file of this department of BETTER 
CROPS WITH PLANT FOOD would provide a complete index covering all publications from these 


sources on the particular subjects named. 


Fertilizers 


“Annual Report, State Chemist of Florida, 
Year Ending December 31, 1946,” Talla- 
hassee, Fla. 

“Effect of Fertilizers on Soil Acidity and 
Alkalinity,” Agr. Exp. Sta., Okla. A & M, Suill- 
water, Okla., Bul. B-312, Nov. 1947, Horace 
]. Harper. 

“The Inspection of Commercial Fertilizers 
and Agricultural Lime Products for 1947,” Re- 
lated Services Div., Univ. of Vt., Burlington, 
Vt., Rpt. 7, Sept. 1947, Lewell S. Walker and 
Eugene F. Boyce. 

“Fertilizer Supplies and Usage,” Agr. Ext. 
Serv., College of Agr., Univ. of Wis., Madison, 

' Wis., Spec. Cir., Oct. 1947, Emil Truog, C. ]. 
Chapman, and K,. C. Berger. 


Soils 


“Terracing for Erosion Control,” Agr. Exp. 
Sta., Univ. of Mo., Columbia, Mo., Bul. 507, 
July 1947, Marion Clark and ]. C. Wooley. 

“Saving Soil,” Agr. Ext. Serv., N. D. Agr. 
College, Fargo, N. D., Spec. Cir. A-111, June 
1947. 

“Synthetic Compost for Mushroom Grow- 
ing,” Agr. Exp. Sta., Pa. State College, State 
College, Pa., Bul. 482, Nov. 1946, James W. 
Sinden. 

“The Soils of Fulton County, Pennsylvania, 
Their Origin, Classification and Use,” Agr. 
Exp. Sta., Pa. State College, State College, Pa., 
Bul. 487, June 1947, Howard W. Higbee. 


Crops 


“Effects of Some Environmental Factors on 
the Seed and Lint of Cotton,” Agr. Exp. Sta., 
Ala. Polytechnic Inst., Auburn, Ala., Bul. 263, 
Aug. 1947, D. G. Sturkie. 

“Seed-bed Preparation and Cultivation for 
Sugar Beets,” Agr. Exp. Sta., Univ. of Calif., 
Berkeley, Calif., Bul. 701, July 1947, L. D. 
Doneen. 

“Annual Flowers for Canadian Gardens,” 
Div. of Hort., Exp. Farms Serv., Dominion 
Dept. of Agr., Ottawa, Can., Publ. 796, Oct. 
1947, Isabella Preston and R. W. Oliver. 

“Sprinkler Irrigation of Orchards in British 
Columbia,” Dominion Dept. of Agr., Exp. Sta., 
Summerland, B. C., Can., Publ. 797, Sept. 
1947, ]. C. Wilcox. 

“Winter Wheat Varieties and Their Produc- 


tion in Alberta,’ Dominion Dept. of Agr., 
Ottawa, Can., Publ. 799, Sept. 1947, W. D. 
Hay, A. G. O. Whiteside, G. B. Sanford, and 
A. E. Palmer. 

“Seed Potato Certification in Colorado,” Agr. 
Ext. Serv., Colo. A & M, Fort Collins, Colo., 
Ext. Cir. 153-A, July 1947, Cecil W. Frutchey. 

“Annual Report of the Director of Agricul- 
tural Extension, Kentucky, 1946,” Agr. Ext. 
Div., Univ. of Ky., Lexington, Ky., Cir. 441, 
June 1947, T. R. Bryant. 

“Fruit Varieties for Minnesota,” Agr. Ext. 
Serv., Univ. of Minn., St. Paul 8, Minn., Ext. 
Bul. 224 (Rev. April 1946), W. H. Alderman 
and W. G. Brierley. 

“Production of Hairy Vetch and Its Utiliza- 
tion for Cotton Production,” Agr. Exp. Sta., 
Miss. State College, State College, Miss., Bul. 
436, June 1946, ]. L. Anthony. 

“Tests of Corn Hybrids and Varieties in 
Mississippi, 1946,” Agr. Exp. Sta., Miss. State 
College, State College, Miss., Bul. 441, Feb. 
1947, Robert C. Eckhardt, W. A. Douglas, and 
A. L. Hamner. 

“Grazing Beef Cattle on Winter Growing 
Crops, 1946-47 Results,” Agr. Exp. Sta., Miss. 
State College, State College, Miss., Cir. 133, 
Oct. 1947, Ray H. Means and H. W. Bennett. 

“Winter Grazing in South Mississippi, 1946- 
47 Results,’ Agr. Exp. Sta., Miss. State Col- 
lege, State College, Miss., Cir. 134, Oct. 1947, 
John B. Gill. 

“Small Grain Variety Test at the Delta 
Branch Station,’ Agr. Exp. Sta., Miss. State 
College, State College, Miss., Cir. 135, Aug. 
1947, John M. Green. 

“Soybean Production in Missouri,” Agr. Exp. 
Sta., Univ. of Mo., Columbia, Mo., Bul. 506, 
June 1947, B. M. King. 

“Grape Culture; Planting, Handling and 
Later Care,” Agr. Exp. Sta., Univ. of Mo., 
Columbia, Mo., Cir. 316, July 1947, T. J. 
Talbert. ; 

“Annual Report of the Board of Control for 
the Fiscal Year Ending June 30, 1946,” Agr. 
Exp. Sta., Univ. of Nev., Reno, Nev., 1947. 

“4-H Tobacco Manual,” Agr. Ext. Serv., 
Univ. of N. C., Raleigh, N. C., Club Series 
No. 11, April 1947, Roy R. Bennett, Howard 
R. Garriss, and James T. Conner. 

“A Good Year of Peace and Progress,” Agr. 
Ext. Serv., N. C. State College, Raleigh, N. C. 
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“How to Plant Your Trees,” Agr. Exp. Sta., 
Ohio Div. of Forestry, Wooster, Ohio, Forestry 
Publ. No. 79, Jan. 1946. 

“Factors Affecting Selection’ of Strawberry 
Varieties for Oklahoma,” Agr. Exp. Sta., Still- 
water, Okla., Exp. Sta. Bul. B-311, Oct. 1947, 
G. F. Gray. 

“Profits in Gardening,’ Agr. Ext. Serv., 
Utah State College, Logan, Utah, N. S. 126 
(Rev.), Dr. E. Milton Andersen, Dr. George 
F. Knowlton, and Dr. Leonard H. Pollard. 

“Information for Virginia Fruit Growers, 
1947,” Agr. Ext. Serv., Va. Polytechnic Inst., 
Blacksburg, Va., Bul. No. 131, Rev. Feb. 1947. 

“4-H Project Manual, Vegetable Gardening,” 
Agr. Ext. Serv., Va. Polytechnic Inst., Blacks- 
burg, Va., Cir. E-376 (Rev.), March 1946. 

“Tobacco Plant Bed Management,’ Agr. 
Ext. Serv., Va. Polytechnic Inst., Blacksburg, 
Va., Cir. 437, Sept. 1947. 

“Managing the Small Forest,’ Forest Serv., 
Soil Conservation Serv. and Ext. Serv., U. S. 
D. A., Farmers’ Bul. No. 1989, May 1947. 


Economics 


“Pioneer Farming and Municipal Finance in 
the Sangudo-Winfield Area of Alberta, 1941,” 
Marketing Serv., Economics Div., Dominion 
Dept. of Agr., Ottawa, Can., Publ. 791, July 
1947, B. K. Acton and C. C. Spence. 

“A New Technique of Field Crop Labor 
Analysis,” Agr. Exp. Sta., Colo. A & M, Fort 
Collins, Colo., Tech. Bul. 36, June 1947, Ray- 
mond T. Burdick. 

“Indiana’s Agriculture: Its Output, Costs, 
and Trends,” Agr. Exp. Sta., Purdue Univ., 
Lafayette, Ind., S. B. 523, Aug. 1947, Lynn S. 
Robertson and Earl L. Butz. 

“Agricultural Changes from 1910 to 1945 in 
a Central Indiana Township,” Agr. Exp. Sta., 
Purdue Univ., Lafayette, Ind., Sta, Bul. 524, 
1947, Robert W. Schoeff and Lynn S. Robert- 
son, 
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“Financial Results of the Operation of Large 
Sugar Cane Farms in Louisiana for Nine Years, 
1937 to 1945,” Agr. Exp. Sta., La. State Univ., 
Baton Rouge, La., Bul. No. 419, June 1947, |. 
Norman Efferson, Mildred Cobb, and Felix E. 
Stanley. 

“Grade Quality of Maine Potatoes,” Agr. 
Exp. Sta., Univ. of Maine, Orono, Maine, Bul. 
450, July 1947, William E. Schrumpf. 

“Farm Management and Production Costs 
on 40 Farms in Northeast Mississippi,” Agr- 
Exp. Sta., Miss. State College, State College, 
Miss., Bul. 443, March 1947, W. ]. Edens. 

“Farm Youth in Missouri,” Agr. Exp. Sta., 
Univ. of Mo., Columbia, Mo., Bul. 504, June 
1947, Margaret L. Bright and C. E. Lively. 

“Trends in Contributions to Missouri and 
U. S. Cash Farm Income, 1924-1945,” Agr. 
Exp. Sta., Univ. of Mo., Columbia, Mo., Re- 
search Bul. 406, April 1947, R. L. Kohls. 

“Virginia's Public Lands—How They Are 
Used,” Agr. Exp. Sta., Va. Polytechnic Inst., 
Blacksburg, Va., Bul. 408, July 1947, John E. 
Mason and W. L. Gibson, Jr. 

“Workers in Subjects Pertaining to Agricul- 
ture in Lané-Grant Colleges and Experiment 
Stations, 1946-47,” Agr. Research Admin., U. 
S. D. A., Washington, D. C., Misc. Publ. No. 
625, July 1947, Betty T. Richardson. 

“Mexican Chickpeas (Garbanzos) in the Ex- 
port Market, A Review of Recent Trends,” 
Mexican-United States Agr. Comm., U. S. 
D. A., Rpt. No. 1, Jan. 1947. 

“Report of the Philippine-United States Agri- 
cultural Mission,” Office of Foreign Agr. Re- 
lations, U. S. D. A., Washington, D. C., 1.A.C. 
Series No. 5, June 1947. 

“Report of the China-United States Agricul- 
tural Mission,” Office of Foreign Agr. Rela- 
tions, U. S. D. A., Washington, D. C., Rpt. 
No. 2, May 1947. 


The Storage of Nitrogen 
hy Different Legumes 


4 An interesting study of nitrogen 
fixation by various legumes, made by 
I. E. Miles, is reported in Mississippi 
Agricultural Experiment Station Cir- 
cular 126, entitled “The Storage of 
Nitrogen by Different Legumes.” The 
9 to 13 different legumes studied were 
grown in pots containing several soils. 
The number and weight of nodules on 
the different kinds of plants were de- 
termined, considerable variation being 
shown among the plants. Bur clover 


had 40, the fewest number of nodules 
per plant studied, while common vetch 
had 311, the greatest number. Crim- 
son clover produced nodules with the 
lowest average weight, .032 grams, 
while velvet beans produced the heavi- 
est nodules, 1.273 grams. 

The nitrogen contents of tops, roots, 
and nodules were determined and ex- 
pressed in terms of percentage of nitro- 
gen and grams per plant. The tops 
tended to be higher in nitrogen con- 
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tent than the roots, although there were 
some exceptions. The roots varied with 
1.53 to 2.31 per cent nitrogen, while the 
tops varied from 1.45 per cent for Per- 
sian clover to 2.87 for velvet beans. 
The nodules were considerably higher 
in nitrogen, varying from 3.79 per cent 
for Persian clover to 6.34 for velvet 
beans. Considering the nitrogen in the 
total plants, kudzu contained the great- 
est amount per plant, while bur clover 
contained the least. 

The author points out that from the 
practical viewpoint, the total weight per 
acre would be more important since the 
population would be greater with some 
plants than others, Of particular sig- 
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nificance was the distribution of nitro- 
gen between the roots and tops, since in 
many cases the tops are removed either 
by pasturing or for hay, with the nitro- 
gen in the roots remaining to enrich 
the soil. In most cases, less than 20 
per cent of the nitrogen in the plant 
occurred in the roots, although lespe- 
deza sericea and kudzu ran consider- 
ably higher, around 30 per cent. On 
the other hand, crimson clover and 
hairy vetch contained less than 10 per 
cent of their nitrogen in the roots. 
These ratios varied somewhat with 
maturity of the plants and also with the 
soil on which the plant was growing, 
judging from some of the data pre- 
sented. 


Measuring Productive Capacity of Pastures 
Through Maintenance Studies 
With Mature Steers 


4 The great interest in pasture im- 
provement and utilization during re- 
cent years has led to problems of the 
best way to measure productivity of 
pastures. The easiest way to measure 
such productivity is by means of har- 
vesting and weighing the plants grow- 
ing on the pasture. Objection to this 
is raised by those who think that the 
results thus obtained may not neces- 
sarily be a true representation of pasture 
productivity since in the final analysis 
the value of a pasture is determined 
by the way it can support animals 
grazing on it. It is recognized, how- 


ever, that there are difficulties inherent 
in trying to measure productivity of a 
pasture by weighing the animals or the 
products produced as a result of grazing 
on a pasture. These problems are dis- 
cussed and comparisons of results ob- 
tained are given by A. O. Rhoad and 
R. B. Carr in U. S. Department of 
Agriculture Technical Bulletin 890 en- 
titled “Measuring Productive Capacity 
of Pastures Through Maintenance 
Studies With Mature Steers.” The 
comparison and conclusions reached 
will be of value and interest to all 
dealing with pasture research problems. 


Fertilizers ..... in Northern Wisconsin 
(From page 16) 


forests of the area were logged, and the 
second growth timber and pulpwood 
which were harvested drew still further 
on the mineral reserves of these soils. 

Getting back to our story of these 
phenomenal responses of grain and 


legume hay to treatment with fertiliz- 
ers, the summary of all grain plots is 
shown in Table 3. These data tell the 
story of the great opportunity for in- 
creasing feed production in northern 
Wisconsin. 
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In commenting on the data presented 
in Table 3, I wish to point out again 
that while the number one deficiency 
of these soils appears to be phosphorus, 
and the response of the grain crops 
shows this to be true, yet the supple- 
menting of phosphate with potash has 
in most cases stepped up the yield, even 
of grain. But look at the response of the 
hay crop the second year to treatment 
with potash in combination with phos- 
phate! Clover, in fact all members of 
the legume family, are heavy feeders on 
potash. So, it does appear that, consid- 
ering the influence of fertilizers on the 
second year hay crop, farmers should 
use such mixtures as 0-20-20 or 0-12-12 
which contain equal parts of phosphate 
and potash. This is especially true for 
the lighter, sandier types of soil in the 
area. The groups of soils, including the 
Kennan loams and sandy loams, need 
potash as badly as they need phosphate. 
On the red clay soils of the Lake Su- 
perior fringe our results seem to indi- 
cate that a two-to-one ratio of phos- 


phate-potash, such as 0-20-10 or 0-14-7, 
may be most economical. 


Nitrogen Fertilizers for Grains 


I haven’t said anything yet about the 
use of nitrogen for grains, and really 
here is a story that should be told. In 
all of our demonstration plots on grain 
we included a treatment of ammonium 
nitrate as a supplement to 0-20-0 and 
0-20-20. 

Ammonium nitrate was applied at 
rates ranging from 65 to 100 pounds 
per acre as a top-dressing after the grain 
had been seeded and has paid off in 
substantial increases in yield of grain 
on many farms. It usually produces 
an increase in the growth of straw 
which in turn makes possible the more 
complete utilization of the mineral fer- 
tilizers—phosphate and potash. We 
cannot expect minerals to produce in- 
creases in grain yields if the number 
one limiting element is nitrogen. Based 
on the results of three years’ demon- 
strations I am now recommending quite 
generally the application of from 75 
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to 100 pounds per acre of ammonium 
nitrate (or its equivalent in other nitro- 
gen fertilizers) in addition to the basic 
treatment with about 300 pounds of 
0-20-20 or 0-20-10. 

A summary of the yield data of all 
grain plots, where a comparison of 
0-20-0 and 0-20-20 with and without 
ammonium nitrate was made, is shown 
in Table 4. 

Where soils are only moderately 
short on nitrogen such mixtures as 3-12- 
12, 4-12-8, or 3-18-9 may be substituted 
for 0-20-20 or 0-20-10. However, where 
there is a definite shortage of nitrogen, 
that is, where farmers anticipate that 
the growth of straw will be short, on 
such fields we do recommend the appli- 
cation of ammonium nitrate or other 
nitrogen fertilizer along with the phos- 
phate-potash fertilizer. 


Summary of Recommendations 


1. Lime all acid cropland at rates of 
from 2 to 4 tons per acre. Have soils 
tested to determine how much lime to 
apply. 

2. Top-dress timothy or other grass- 
land meadows in the spring with am- 
monium nitrate or other nitrogen ferti- 
lizer. (Apply ammonium nitrate at 
from 150 to 200 pounds per acre, or 
ammonium sulphate, cyanamid, or ni- 
trate of soda at rates from 200 to 275 
pounds per acre.) Supplement these 
nitrogen fertilizers with from 200 to 
250 pounds of 0-20-20 or 0-20-10 per 
acre, especially those fields which have 
been in sod for several years and where 
little or no manure or commercial fer- 
tilizer has been applied. 

3. Increase acreage of grain crops— 
both fall-seeded wheat or rye and spring 
grain. Seed down with clover or al- 
falfa, timothy or brome grass. (Lime 
needed for alfalfa.) 


A. For fall-seeded grain, wheat or 
rye, apply 3-12-12, 4-12-8, 3-18-9, or 
2-12-6 at rates up to 300 pounds per 
acre. Top-dress winter wheat or rye 
in the spring with ammonium nitrate 
or other nitrogen fertilizer at rate from 
75 to 150 pounds per acre. 
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TABLE 4.—AVERAGE YIELDS FOR 23 GRAIN PLoTS—1945 anp 1946—WHERE A COM- 
PARISON Was Mabe oF 0-20-0 WitH 0-20-10 anp 0-20-20, WITH AND WITHOUT 
AMMONIUM NITRATE (NITRATE APPLIED AS A TOP-DRESSING AT AVERAGE RATE OF 


87 Pounps PER ACRE AFTER SEEDING) 


Oats figured at average value of 75¢ per bushel; straw at $5 per ton. 


Treatment 
(Av. For All Plots) 


270% of 0-20-0 


270% of 0-20-0+85x* 
of ammonium nitrate 


270% of the average 
of 0-20-10 & 0-20-20 
plots 


270% of the average 
of 0-20-10 & 0-20-20 
plots + 85% of am- 
monium nitrate 


No fertilizer 


B. For spring-seeded grain apply 
0-20-20 or 0-20-10 (0-12-12 and 0-14-7 
may be substituted) at rates from 250 
to 350 pounds per acre. Where straw 
growth is apt to be short, supplement 
with ammonium nitrate or other nitro- 
gen fertilizer and apply as a top-dress- 
ing after seeding at rate from 75 to 150 
pounds per acre. (Where fertilizers are 
applied broadcast ahead of seeding the 
ammonium nitrate or other nitrogen 
fertilizer can be mixed with 0-20-20 or 
0-20-10 and applied together. Where 
the combination fertilizer grain drill 
is used for sowing grain and fertilizer, 
do not apply ammonium nitrate or 
other nitrogen fertilizer in contact with 
seed grain since it will injure the ger- 
mination of the seed.) 


4. Where manure is applied to fields 
seeded either to spring grain or applied 
as a top-dressing on winter grain— 
nitrogen fertilizer should be omitted 
and the rates per acre of 0-20-20 or 
0-20-10 can be cut in half. 

I know that some readers of this 
article will say: “Better let this coun- 
try go back to native forests and wild- 


Bushels 


crease 
Grain 


Pounds | Value of 
In- Increase 
crease | Grain & 
Straw Straw 


In- 


16.9 522 | $13.98 


25.9 1,007 | 21.94 


life.” True, northern Wisconsin is 
known far and wide as “Vacationland” 
with its hundreds of summer resorts 
and good fishing on the thousands of 
lakes studded in a natural setting of 
poplar and pine. And it’s true that in 
our program of land zoning some areas 
have been closed to farming. Some 
farming areas were so sparsely settled 
that it- was necessary to move these 
few farmers out and establish them in 
areas more thickly settled. 

On the other hand, there are some 
well-developed farms and farming areas 
in these northern counties. The 1940 
census records a total of 8,204 farms in 
the six counties—Bayfield, Ashland, 
Iron, Price, Vilas, and Sawyer—where 
our demonstrations were conducted. 
If we were to include in this so-called 
north country the upper one-fourth 
of the State of Wisconsin, we are really 
dealing with the problems of some 20,- 
000 families who are deriving a large 
part of their livelihood from the in- 
come off farms. Most of the farmers 
in this area have cast their lot and in- 
tend to stay with farming as a vocation. 
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The chances for their fulfilling these 
intentions are excellent. 


Note: The writer of this article wishes to ac- 
knowledge the liberal contribution of fertilizers by 
the Spencer Chemical Company, the Coke Oven 
Ammonia Research Bureau, The Middle West Soil 
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Improvement Committee, and The American Pot- 
ash Institute. I wish also to acknowledge the 
wholehearted cooperation and assistance rendered 
by County Agents Roy J. Holvenstot, Milo Johan- 
sen, H. W. Kinney, W. D. Rogan, Russell Johan- 
nes, Herman Smith, and Sherman Weiss, and as 
well the assistance and help given by David Holt, 
Superintendent of the Ashland Branch Station, and 
N. O. Stephenson, District Soil Conservationist. 


Is a Two-to-One Agriculture Possible .. . ? 


(From page 24) 


This is also the explanation of why 
Southeastern soils are poor even in those 
few locations where there still may be 
found virgin conditions. In other 
words, the soils of the Southeastern 
states have a one-to-one clay—kaolinite 
—and largely as a result a one-to-one 
agricultural economy; whereas the great 
agricultural state of Iowa for instance, 
because it is farther removed from the 
equator and borders a semi-arid region, 
has a two-to-one clay—montmorillon- 
ite—and consequently a _two-to-one 
agricultural economy. The one-to-one 
agricultural economy will continue in 
the Southeast until such a time as a 
solution to this soil handicap can be 
found. 

Some way of greatly increasing the 
water-holding capacity of these soils 
must be found or irrigation must be 
practiced, for the rainfall in the South- 
east although abundant, is not ideally 
distributed and Southeastern soils with 
their kaolin clay content cannot retain 
a sufficient amount of available water 
to supply crops adequately during pe- 
riods of drought. At the same time it 
would be desirable and appears to be 
essential that the ionic exchange ca- 
pacity of these soils be increased so that 
with proper fertilization the clay can 
be so saturated with available non- 
leachable cationic nutrients that crops 
will have optimum supplies at their 
disposal at all times. 

Southern agriculturists early learned 
that a partial solution to this problem 
could be obtained by applying organic 


matter to the soil in the form of crop 
residues, green manures, and barnyard 
manure, a soil management practice 
that has proved to be especially valu- 
able to farming of northern Europe and 
the United States. The application of 
organic matter will greatly increase the 
water-holding capacity of Southeastern 
soils and, in addition, it will increase 
the ionic exchange capacity, for humus 
has an even higher exchange capacity 
than montmorillonite. Unfortunately, 
however, warm humid climates do not 
encourage desirable quantities of or- 
ganic matter to remain very long in 
well-drained soils. The climate in the 
Southeastern states is such that or- 
ganic matter becomes almost completely 
oxidized within a comparatively few 
months following incorporation in the 
soil, and most Southeastern farmers are 
aware of this condition and make no 
attempt to accomplish the impossible. 
It is apparent that Southeastern soils 
either must be reconstructed, or a soil 
amendment must be found that is 
equal or superior to organic matter and 
which will have a more lasting influ- 
ence—if possible an influence not ter- 
minating in months but extending over 
a period of a century or more. 

It was with the above in mind that 
workers at Clemson College have been 
weighing the possibility of counteract- 
ing nature’s trend toward a one-to-one 
economy which is now far advanced in 
the Southeast and in many other parts 
of the world. They would like to re- 
turn to the soils of the Southeast the 
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silicon which nature has taken away. 
They would like to restore to these 
soils, at least in part, the characteristics 
of montmorillonite and thereby greatly 
increase their present water-holding and 
exchange capacities. If this could be 
done, then with proper fertilization the 
abundant rainfall and long growing 
season which the Southeast enjoys could 
be capitalized upon, and it should be 
possible to multiply the food production 
of the South many times. And if this 
were possible in the Southeast, of 
course, the same practices would bear 
similar fruit in all subtropical and tropi- 
cal humid regions of the earth, a fact 
that would change entirely the present 
outlook for population limits for all 
tropical and subtropical regions. 
Three possibilities offer themselves 
for careful consideration and _ study: 
First, the conversion of the kaolinite 
in the soil back to montmorillonite; sec- 
ond, the application of silicon com- 
pounds, possibly of the nature of colloi- 
dal silica or silica gel; and third, the 
application of crude montmorillonite, 
or montmorillonite-like minerals, or 
clay soil of a high montmorillonite con- 
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Relative growth of rye seedlings on treated and untreated Norfolk Soil. 


tent. Some of these methods of ap- 
proach have yielded interesting results 
in the Clemson College laboratories. 

The possibility of synthetically pro- 
ducing a desirable clay mineral in the 
soil is now under investigation at Clem- 
son College and the problems presented 
do not appear to be insurmountable. 
Interesting results have been secured 
simply from incorporating in the soil 
impure montmorillonite. Here it was 
found that applications of impure mont- 
morillonite in amounts ranging from 
0 to 16 per cent increased the water- 
holding capacity of Norfolk sandy 
loam, from a moisture equivalent of 
about 4 per cent for untreated soil, to 
about 60 per cent where as much as 
16 per cent of the montmorillonite had 
been applied. Likewise, the base-ex- 
change capacity of the same Norfolk 
sandy loam has been increased from 
about 3 milliequivalents to about 13 
milliequivalents. 

Further test with  soil-montmoril- 
lonite mixtures have shown that when 
the exchange capacities of the various 
mixtures were saturated with what was 
considered to be well-balanced cationic 
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fertility and planted to rye the differ- 
ences in growth between the untreated 
and treated pots were very striking. 
An increase in the quantity of avail- 
able non-leachable fertility was imme- 
diately reflected in increased growth. 
This is illustrated in Figure 3. Figure 
3 shows the comparative growth of rye 
grown in an untreated pan of Norfolk 
sand from the South Carolina Sand 
Hills region and a treated pan of the 
same soil where the exchange capaci- 
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ties of both soils were saturated with 
fertility. 

It appears therefore that a two-to- 
one agriculture is a possibility in the 
Southeast and in all subtropical and 
tropical humid climates. A _ practical 
solution along the lines outlined should 
be sought and, for the good of man- 
kind, such investigations should be car- 
ried on without undue delay. The 
vista thus opened appears to present 
possibilities of startling dimensions. 


The Integration of Crop Yield Factors 
(From page 26) 


such as to develop a large healthy 
plant, neither overfed to produce exces- 
sive growth nor so starved that there 
is no reserve of food and nutrient in the 
fruit and leaf spurs to stimulate abun- 
dance of fruit buds. 

Fruit buds initiated this year usually 
do not open until next year. The vigor 
of the plant at blossoming time and 
following may determine the set of 
fruit. Spring application of fertilizer 
before blossoming may have a favor- 
able effect especially in soils in a low 
state of fertility. Again, over-fertiliza- 
tion is not desirable. No fertilizer pro- 
gram can guarantee a good harvest be- 
cause too many other factors, such as 
the weather at critical times, play an 
important part in pollination and fruit 
drop which may occur before harvest. 

The soil is only one yield factor but 
an important one. The soil is a physi- 
cal system made up of a mixture of 
sand, silt, and clay with a seasoning 
of humus that seldom exceeds five per 
cent of the total in normal soils. Good 
soil is not alone solid particles but these 
must be interspersed with channels and 
cavities of adequate size for ready water 
infiltration, good drainage, aeration, 
and root development of crops. 

Physical properties of the soil, such 


as texture, structure and porosity, and 
topography, are most often under- 
valued. Except for structure and the 
resulting change in porosity, physical 
properties are not subject to much 
change. Structure is commonly made 
worse by excessive cultivation. Soil 
structure is designated “the key to soil 
fertility” by Baver. Any property of 
so much significance should be better 
appreciated. No fertilizer program can 
take the place of good structure. Ade- 
quate humus renewal and the produc- 
tion of deep-rooted soil improving crops 
do much to improve or maintain good 
structure. 

Soil is also a chemical system and 
as such holds a reserve of all essential 
and some nonessential elements. This 
chemical system in the presence of 
moisture supplies nutrients to the 
plant roots to support growth. The 
availability of the store of nutrients de- 
pends in part upon the total supply 
but more upon the soil reaction and 
content of active organic matter. The 
purpose of a fertilizer program is to 
help provide available nutrients. 

Nutrient deficiencies of the soil, once 
they are identified, are relatively easily 
corrected. Of the dozen essential ele- 
ments coming from the soil among 





January 1948 


those most likely to be deficient are 
nitrogen, phosphorus, potassium, sul- 
fur, boron, magnesium, and zinc. New 
deficiencies may periodically appear 
under a good fertilizer and manage- 
ment program which pushes yields to 
a high level. The more liberally fer- 
tilizer is used, the more necessary it 
becomes to provide complete fertiliza- 
tion to prevent deficiencies and assure 
good balance. Yields may be reduced, 
however, by an oversupply of some 
element as well as by a deficiency. 
More of a nutrient already compara- 
tively abundant is not likely to help 
much. 


Animal Organisms 


Soil is a biological system full of liv- 
ing plant and animal organisms. These 
organisms play an important part in 
the liberation of nutrients in forms 
suitable for plant use. The organisms 
help to work the minerals and organic 
matter of the soil into one system which 
thereby becomes a fitting habitation for 
living plant roots. Roots thrive where 
there are nutrients and moisture in an 
aerated medium. 

Animal organisms such as the earth- 
worm are important in channeling the 
soil and converting raw organic matter 
into a spongy pabulum that stimulates 
root growth to absorb moisture, nu- 
trients, and oxygen for vital processes. 
Some special organisms have the power 
to take nitrogen from the air and leave 
it in combined form in the soil. These 
are helpful in maintaining a higher 
production level over a period of years. 

The combined physical, chemical, 
and biological environment of the soil 
constitutes whatever is inferred in de- 
scribing soils as good or bad. Grow- 
ing plants must obtain air (oxygen), 
water, and nutrients through root con- 
tacts in the soil. What takes place 
through these contacts of root and soil 
is important to the growth of the plant. 

Good management is conditioned 
upon a reasonable understanding of 
all crop yield factors. The correction 
of nutrient deficiencies can be more 
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effective when other yield factors are 
duly considered. The fertilizer pro- 
gram should consist of a planned pro- 
cedure for correcting not only nutrient 
deficiencies in the soil but any other 
controllable yield factors. 

For example, the climate of the 
South is such that soil humus is usually 
badly depleted. Fertilizer alone with- 
out humus renewal is sometimes dis- 
appointing in the results obtained. 
Special effort, therefore, needs to be 
directed toward humus renewal as well 
as fertilization. Perhaps fertilizers are 
more effective when used to grow 
humus-renewing sod crops or for grow- 
ing cover crops for green manuring. 

Certain types of farming make 
humus renewal difficult. Strawberries, 
when once planted, are likely to re- 
main on the same plot for three or four 
years, receiving clean cultivation each 
year. This management is hard on the 
humus supply in the soil. A year or 
two of manuring, cover cropping, and 
liberal fertilizers to make more green 
manure previous to planting of berries 
can compensate only partly for the con- 
tinuous culture after the berries are 
planted. 

Pastureland, on the other hand, 
which needs little or no cultivation, is 
relatively easy to maintain in good 
physical condition with adequate hu- 
mus for good response to regular use 
of fertilizers. Pastures that have “run- 
out” are a good place for a row crop 
to be followed with small grain and 
seeding to a new pasture mixture. If 
the soil becomes acid, moderate lim- 
ing aids the response to fertilizers, 
especially when legumes are desired. 


Inhibiting Growth Factors 


There are inhibiting growth factors 
which fertilizers cannot overcome. 


Some of the virus diseases which do not 
kill the plant nevertheless have such 
devitalizing effect that fertilizing, how- 
ever adequately done, cannot overcome 
the handicap. Fertilizers help but they 
cannot enable a plant to entirely out- 
grow insect attacks. 
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Trees so closely spaced that only the 
tops are sufficiently exposed to the light 
to permit them to bear fruit will not 
have the limiting factor of light cor- 
rected by a fertilizer application. Only 
pulling part of the trees in an old 
orchard or wider spacing in new plant- 
ing can correct this condition. 

When other yield factors are favor- 
able the amount of fertilizer used has 
its greatest significance. On good soils, 
yield increases of 50 per cent or more 
from adequate fertilization are a rea- 
sonable expectation. Fertilizer to sup- 
ply 100 pounds of nitrogen, 135 pounds 
of phosphoric acid, 100 pounds of 
potash, and 120 pounds of sulfur an 
acre on filberts has given a 50 per cent 
increase in yield. This application was 
equivalent to 975 pounds an acre of 
a mixture made up of sulfate of am- 
monia, treble superphosphate, and 


muriate of potash. The specific re- 
sponse to the different elements has 
not yet been worked out. 

A county agent recently expressed his 
opinion that a large amount of fertilizer 
was wasted because of improper use— 
a failure to recognize and modify favor- 








Potash Supplies for 1948 
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ably all the yield factors which are 
susceptible of control. In dealing 
with the fertilizer problem alone, the 
questions of what, when, how much 
to use, and how to apply it cannot 
always receive a definite answer. 

A proposed study of deep placement 
of fertilizer in an orchard came up 
against the difficulty of no suitable 
machinery for use. The manufactur- 
ing companies have not provided suit- 
able machinery for deep placement. 
Home-made contrivances often fail 
when put to the test perhaps because 
there is too much trash on the soil or 
because the machine cannot be ad- 
justed for depth of application or quan- 
tity of distribution. 

The present need for more food and 
feed has stimulated interest in all yield 
factors and especially in fertilizer use 
to make bigger yields. The try at a 
300-bushel corn yield, though it failed, 
may give further insight into soil, cli- 
mate, plant, and fertilizer relationships 
as they affect corn yields. Good yields 
are desirable to meet increasing food 
needs and they are also desirable be- 
cause the higher yields are usually more 
profitable to the producer. 









(From page 8) 


and at Atlantic ports the cost per unit, 
including freight, etc., is about 60 cents 
per unit or $36 per ton. Most of the 
American users of potash buy at the 
discount rate of 12 per cent for equal 
monthly deliveries, and this means 33 
cents per unit at Carlsbad, or about 55 
cents at most Atlantic ports. 

There has been no increase in potash 
prices since 1937, the increased deliv- 
ered costs being due to advancing 
freight rates; in fact, in early 1947 
potash was reduced 5 cents a unit f.o.b. 
Carlsbad. 


In considering and planning for in- 





creased production of potash as well as 
that of other fertilizer materials and 
mixed fertilizers, a limiting factor must 
be recognized. That is the nation- 
wide shortage of boxcars. At one time 
one company had approximately 760 
carloads of material in storage—con- 
vincing proof of how the boxcar short- 
age is delaying deliveries of potash. 
Any increase in output can only aug- 
ment this difficulty until boxcar sup- 
plies are more nearly adequate. Even 
this year it is probable that manure 
salts production was curtailed to some 
extent by lack of shipping facilities, as 
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at the height of the boxcar shortage 
storage facilities were taxed to capacity. 

Another factor affecting the future 
course of action for domestic potash 
producers is the uncertainty regarding 
large-scale resumption of imports. In 
view of the uncertainties surrounding 
this whole question, any contemplated 
plant expansion involves considerable 
risk. The fact that 60 per cent of pre- 
war German potash production capac- 
ity lies within the Russian zone high- 
lights the uncertainty. The increasing 
freight rates from sources of Ameri- 
can potash in the West to the agricul- 
tural East make the domestic industry 
quite vulnerable to cheap ocean rates 
from Europe. It is logical to assume 
that when their full productive capacity 
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has been restored and their local needs 
more nearly satisfied, the European pro- 
ducers will seek to recapture a large 
share of the American market. The 
need for dollars dictates such a pro- 
gram, and it appears that the reciprocal 
trade program has always envisioned it. 

The current expansion in American 
production is designed as the potash 
industry’s response to the Government’s 
appeal for an expanded food produc- 
tion and for fertilizer wherewith to 
produce it. It is, therefore, obvious that 
this willingness to expand indicates the 
industry’s confidence in its competitive 
ability and a further confidence in a 
stable American economy, since it is a 
known truth that the amount of fer- 
tilizer consumed rises and falls with the 
farmer’s prosperity. 


Quebec Can Grow Good . . . Tobacco 


(From page 22) 


factor. Phosphorus has a greater in- 
fluence on yield than on either of the 
other factors, quality and burn. The 
figures also show that the majority of 
our tobacco soils are deficient in phos- 
phorus, over 50 per cent containing 
less than 40 pounds per acre. 


TABLE 6.—CLASSIFICATION OF Sorts Ac- 
CORDING TO THEIR CONTENT OF AVAIL- 
ABLE POTASSIUM AND EFFECT ON 
YIELD, QUALITY, AND BuRN. 





Classes for 
pounds of 
available 
potassium 
per acre 


Per- 
centage 
of 
growers 


Qual- 
ity | Burn 
index 


% 





Up to 200 lb... 
201 to 300 lb. 
301 to 400 Ib. 
401 and over. 


The higher the content of the soil 
in available potassium, the higher the 
yield. Comparatively, quality is af- 
fected to a larger extent than yield, but 
the optimum in this regard seems to 
be between 300 and 400 pounds per 
acre. Potassium also has a consider- 
able effect on the burn of cigar to- 
bacco, which factor is most important. 
The burn nearly doubles when the 
quantity of potassium in the soil 
doubles. Too large a percentage of our 
soils are low in potassium, more than 
one-fourth of the soils having less than 
200 pounds potassium per acre. 

A wide range in the P/K ratio was 
observed also. The P/K ratio varied 
from 1:2 to 1:20. Apparently, best 
results are obtained when the P/K 
ratio is near 1:5. However, excellent 
results were also obtained with P/K 
ratios as wide as 1:8, 1:9 and 1:10. This 
happened in most cases when phos- 
phorus was at an optimum level and 
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TABLE 7.—CLASSIFICATION OF SoILs Ac- 
CORDING TO THEIR CONTENT IN OR- 
GANIC MATTER AND EFFECT ON YIELD, 
QUALITY, AND BURN. 









Per- 
centage 


Classes for 


per cent of Yield Qual- 








organic mat- of |. wd Burn 
ter in soils | growers aaa 

¢ sec. 
Up to 4%... 18.8 | 6.7 
4.1 to 6%... 18.0 | 7.4 
6.1 to 8%.. 18.0 | 9.0 
8.1% and 

9. 






the potassium content was over 400 
pounds per acre. 


Organic Matter 


As a general rule cigar tobacco grow- 
ers of our district are using farm ma- 
nure to quite an extent in the fertili- 
zation of their tobacco. However, the 
organic matter content of the soil is 
low in too many instances. 

Yields increase gradually with a 
higher content of organic matter in the 
soil. The same trend is shown for 
burn. As to quality, there seems to be 
no apparent effect, the low quality and 
relatively low burn with over eight 
per cent organic matter is probably ac- 
cidental considering the small percent- 
age of soils under observation. Indi- 
cations are that better results should 
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be obtained by raising the organic mat- 
ter ig our soils. More than 25 per 
cent of the soils surveyed contain less 
than four per cent of total organic 
matter. Organic matter is important, 
not only to improve the chemical com- 
position but also the physical texture 
of our soils, more particularly on the 
heavier types. 

On the sandy soil chosen, the fer- 
tilization consisted of 20 tons of ma- 
nure plus 1,333 pounds of 5-8-7 per acre. 
The clay soil was fertilized at the rate 
of 16 tons of manure plus 933 pounds 
of 5-8-7 per acre; the loam with 62/3 
tons of manure plus 1,333 pounds 5-8-7 
per acre; the alluvial soil with 16 tons 
manure plus 600 pounds 5-8-7 per acre. 

There are considerable variations in 
the level of nutrients not only between 
the various soil types but also between 
soils of the same type. In 1945, for 
instance, the nitrogen available per acre 
prior to fertilization ranged from 107 
to 301 pounds; the phosphorus, from 
traces to 129 pounds; the potassium 
from 97 to 431 pounds; and the total 
organic matter, from 2.93 to 7.80 per 
cent. 

As a whole, the survey made re- 
vealed the deficiencies of our tobacco 
soils. Nitrogen and phosphorus, and, 
to a greater extent, potassium and or- 
ganic matter are too low in general. 
Much should be gained by raising the 


TABLE 8.—DETAILED ANALYSES OF Four TypicaL Som Types Prior To FErtTIti- 
ZATION AND AT HARVEST—YEAR 1945. 


Lb. per acre 





Typical soil types 


Prior to fertilization analysis 


174 
138 
304 










Analysis at harvest 








Lb. per acre 


















Organ. Organ. 
matter matter 
% % 
3.02 2.92 
4.99 4.79 
4.60 4.12 






3.01 
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fertility to a higher level and balancing 
the various elements to bring them to 
an optimum level. 

The future of the production lies in 


A Good Combination: 
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better yields and better quality. That 
goal can be reached by the average 
grower, if he pays more attention to his 
soil. 


Lespedeza .. . Clover 


(From page 18) 


per acre appears to be about the best 
rate of good stocking at Auburn; how- 
ever, at this rate it is sometimes neces- 
sary to mow the sericea to keep the 
plants from becoming too coarse and 
woody.” 

W. W. Cotney, Superintendent of 
Upper Coastal Plains Substation, Win- 
field, Alabama, has definite proof the 
sericea can be used in growing seed 
for cash. On 14 acres of eroded slopes 
seeded to sericea in the spring of 1946, 
the sericea produced 300 pounds of seed 
per acre in the fall of 1947. Value of 
the seed in the hull was estimated at 
15¢ per pound or $45 per acre. 

Lespedeza sericea usually is planted 
in the lower section of the Southeast in 
late February and in the northern part 


of the area from March 1 to April 15 
as soon as danger of freezes has passed. 

Those succeeding best with the crop 
broadcast either 400 to 600 pounds of 
superphosphate or 600 to 1,000 pounds 
of basic slag per acre. They also apply 
from 100 to 200 pounds of muriate of 
potash per acre, and repeat the fertilizer 
application every year just before 
growth starts in spring. 

These facts about each crop have 
been given to show that when farmers 
grow the crops together they are using 
a combination of two good legume 
crops. “Growing lespedeza sericea or 
crimson clover alone, or in combination, 
is a mighty good practice on many 
Southern farms,” Alabama agricultural 
leaders agree. 


Let's Foster Fertility 


(From 


nance is a huge job, one that often calls 
for a brand of courage that many so- 
called crusaders lack. 

This soil salvation crusade has many 
angles to it. It isn’t going to be a happy 
little pleasure party, and showing a few 
charts and photographs to a lot of folks 
who already have learned the lessons is 
not the best route to the promised land. 

In many states there is a prevailing 
system or custem of land inheritance 
which often breaks up farms and di- 


page 5) 


vides them into parcels too small and 
inefficient for practical profits; or else it 
tends to encourage absentee ownership 
by deeding property to some one or 
more distant urban heirs. 

Certain existing farm credit facilities 
encourage shiftless soil management, 
and the property tax is based on land 
values and often bears no relation what- 
ever to soil productivity or relative in- 
come-producing assets. Too often land 
values reflect pure speculation, tied to 
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farm price levels. Too often they have 
no bearing on the condition of the soil 
itself. 

Further examination of the field of 
land management prompts one to in- 
quire into the effect of some random 
developments. Should unsuccessful 
operators of farms in poor locations be 
subsidized to remain there regardless? 
Should cut-over areas be cleared for 
farms or reforested? Should distressed 
drainage districts be bailed out, or 
should surface waters therein be im- 
pounded and wild-life refuges be de- 
veloped instead? 


N other words, where shall we put 
our best efforts and utilize our scien- 
tific know-how and our scarce fertilizer 
materials—on projects with a reasonable 
chance of return, or on purely specula- 
tive promotions? Any comprehensive 
scheme for general advancement of the 
nation’s soils and their maintenance 
must sooner or later run into these 
questions, because not all of our neglect 
is due to ignorance or selfish motives 
alone. 

Whatever our private opinion as to 
procedure may be, certain glaring facts 
stare us in the face. Best available in- 
formation indicates that within the 
next ten years about twenty-five per 
cent of the land now under cultivation 
will decline sharply in production un- 
less it is safeguarded and reinforced. 

The Committee on Conditions in the 
Great Plains reported from Manhattan 
last summer that in three years ending 
July 1, 1947, a total of 2,861,000 acres 
of grass and stabilized land had been 
broken up for grain in parts of five 
states. In the country as a whole, the 
Soil Conservation Service figures that 
52 million acres farmed in 1946 were 
usable without much danger of rapid 
damage, owing to protective measures. 
But fully 92 million acres more were 
called upon to produce food, feed, and 
fiber without much of any protection. 
That’s just as silly as to prepare for a 
long war with an awkward squad of 
hospitalized recruits. 
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Growing any kind of a strong-feeding 
food crop on unprotected, damaged 
land eventually means bad luck and 
excessive costs, with low returns to the 


operator. Growing the same crop on 
protected acres usually means lower 
costs and bigger yields and _ profits. 
That this is a sensible and basic form 
of insurance should need little argu- 
ment to demonstrate. 

In a classic report made awhile ago 
by 9,000 farmers who had kept careful 
records, and who had changed over 
into conservation practices, it is said 
that an average per-acre yield increase 
of 36 per cent had been realized thereby. 
It is especially timely to point out that 
these men raised 716,000 more bushels 
of wheat on 32,000 fewer acres than 
they did previous to conservation. 

It would seem from that analysis that 
selfish, thoughtless land exploitation for 
cereal production is less profitable in 
the long run than a more conservative 
policy which is also conserving. Prob- 
ably those who live on the land or own 
the land where high-price crops are 
grown are less apt to lose sight of this 
fact than those who merely drift in and 
mine it for the time being. What should 
be done to halt the invasion of fertile 
soils by money-mad speculators? 


ORTUNATELY, we have on the 

whole a very rich land. Even after 
the toilsome tug of the war years we 
notice that the composite yield of all 
1947 crops stood at 129 on the 1932-33 
base, compared with a peak level of 136 
set in 1942. This slight drop has been 
attributed mostly to adverse weather 
conditions, but no doubt here and there 
the accumulated effect of depleted plant 
food also played a part. Knowing as 
we do that we cannot do much about 
the weather, it is important to concen- 
trate on tillage, erosion control, and ro- 
tations with plow-down crops and ferti- 
lizer to offset what nature hands us. 

If more of these self-renewing con- 
servation insurance policies are to be 
written and applied to dur land inheri- 
tance, we must have cooperation from 
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the buyers of farm produce as well as 
those who dispose of attractive wares to 
agriculture. To that end it is vital for 
those who trade with rural workers to 
become fully acquainted with the steps 
that may be taken in regular orderly 
fashion to put those insurance policies 
into effect. 

Due inquiry may be made by such 
people to their nearest state experiment 
station, to capable and willing fertilizer 
and liming associations, to the U. S. 
Department of Agriculture’s soil special- 
ists at Beltsville, Maryland, and the 
Soil Conservation Service workers who 
handle soil mapping on farms in the 
growing number of conservation dis- 
tricts now in vogue. 

At every meeting where rural agen- 
cies gather to boost sales or talk business 
there should be some well-informed au- 
thority on deck to put them wise to this 
fundamental problem. To aid and abet 
this deal there are scores of good mo- 
tion picture films available, both in the 
state extension and visual education 
offices and in the U. S. Department of 
Agriculture. In addition, numerous 
commercial firms have made educa- 
tional films to bolster soil betterment. 


OIL improvement contests, fortified 
and protected properly, might well 
be launched by interested groups. Some 
of the cash recklessly tossed around by 
radio comedians and trick program 
planners could with profit be diverted 
into channels of lasting value through 
(1) verified farm contests or (2) com- 
munity and district soil promotion 
events. 

If this turns out to be “everybody’s 
business is nobody’s business” like some 
other hopeful dreams, and if we fail to 
get unified support for soil conservation, 
the estimated annual loss to the nation 
would be at least one billion smackers. 
H. H. Bennett, soil missionary extraor- 
dinary, says that the cost of doing it, 
on the other hand, would be less than 
one-third of the bill we would suffer 
for neglect. 
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Fortunately in the improvement of 
both crops and soils we do not have 
the impediment of breed rivalry to con- 
fuse some of our efforts, as with pure- 
bred livestock promotion. Besides, the 
gradual building up of soils cannot fail 
to make it easier for more farmers to 
enlist among the devotees of bred-for- 
production sires; and this should en- 
hance humus and grass husbandry. 


O doubt the leaven of the loaf al- 
ready is rising and ripening. Wit- 
ness the rapid and phenomenal growth 
of soil conservation districts, furthered 
by state laws. There are now nearly 
2,000 of them, covering three-fourths of 
all the farms and ranches. Yet the first 
one was started only ten years ago under 
modest circumstances in North Caro- 
lina. 

Quite properly, the success of these 
local and regional organizations has de- 
pended upon the cooperation of farm 
neighbors because it was the only prac- 
tical means by which spreading threats 
to land values and production could be 
halted. Moreover, the farmers living 
in the more progressive of such dis- 
tricts reach out and seek aid and advice 
from any and all competent forces will- 
ing to join. 

First evidence of the good results ac- 
complished by these units came during 
the surging floods of last season. Studies 
of soil losses made subsequent to this 
disaster show that in many protected 
areas of these districts the soil wash loss 
was not over one ton to the acre com- 
pared with 15 to 18 tons an acre on 
land not treated with good conserva- 
tion systems. 

Despite the testimony of water- 
washed fields and denuded farms, many 
folks yawn and regard soil building as 
a “dry” subject. They likewise put off 
serious consideration of it because they 
imagine it to be secondary to some 
other projects, or that there are a lot of 
capable “professors” already paid big 
wages to see that soil improvement is 
accomplished. 
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On the contrary, the reading matter 
and the editorial topics and features in 
most newspapers prove that the reverse 
is true. Far more space and emphasis 
are put upon entertainment, society 
events, fashions, glamour, comic pages, 
and political bickerings and campaign 
ambitions than there ever are devoted 
to the soil as the source of life and 
health. 

We are constantly conducted through 
columns of opinion and guesswork and 
false economics about who gets the 
lion’s share of the consumer’s food 
dollar. Frequent criticism is voiced in 
the daily press about the subsidies and 
the advantages enjoyed by the farmer— 
who is blamed for much of everything 
because he is recognized as the original 
producer. 


T least, therefore we have the 

ground in shape for seeding. We 
have educated folks in town to direct 
their thinking farmward. The pinch 
of world food has done that. So far, so 
good! 

Let’s follow up this advantage. Let’s 
make it clear by repeated and diversified 
approaches to the non-farm reader that 
farmers are custodians of the land and 
stewards for the consumer. For a 
future wherein no solid soil campaign 
is widely undertaken would be a sin- 
ister situation indeed for all of us. 

Maybe the farms of the country did 
make 30 billion dollars gross and 16 
billions net in 1947, The question after 
all is what margin do we have left 
locked within the bosom of the earth 
to sustain such tremendous incomes in 
years to come, and to provide consum- 
ers with plenty to eat without a vast in- 
flated price system? 

That’s why we should start 1948 
with a good mad spell. It would be 
sounder to get mad now at what we 
haven’t done than to get mad later at 
what we haven’t got. And only by get- 
ting good and sore are we going to 
score—a bull’s eye for soil conservation. 


Time Proven LaMotte 
Soil Testing Apparatus 


LaMotte Soil Testing Service is the 
direct result of 27 years of extensive 
cooperative research with agronomists 
and expert soil technologists to provide 
simplified soil testing methods. These 
methods are based on fundamentally 
sound chemical reactions adapted to 
the study of soils, and have proved to 
be invaluable aids in diagnosing defi- 
ciencies in plant food constituents. 
These methods are flexible and are 
capable of application to all types of 
soil with proper interpretation to com- 
pensate for any special soil conditions 
encountered. 

Methods for the following are avail- 
able in single units or in combination 
sets: 

Ammonia Nitrogen tron 

Nitrate Nitrogen pH (acidity & alka- 
Nitrite Nitrogen linity) 

Available Potash Manganese 

Available Phosphorus Magnesium 

Chlorides Aluminum 

Sulfates Replaceable Calcium 


Tests for Organic Matter and Nutrient 
Solutions (hydroculture) furnished only 
as separate units. 


LaMotte Combination 
Soil Testing Outfit 


Standard model for pH, Nitrate, Phos- 
phorus and Potash. Complete with in¢ 
structions. 


Illustrated literature will be sent upon 
request without obligation. 


LaMotte Chemical 
Products Co. 
Dept. BC Towson 4, Md. 





BetTer Crops WitH PLant Foop 








f 
' 
' 





January 1948 









AVAILABLE LITERATURE 


The following literature on the use of fertilizers in profitable soil and 
crop management is available for distribution. We shall be glad to send 
these upon request and in reasonable amounts as long as our supply lasts. 


Circulars 


Tomatoes (General) 
Asparagus (General) 
Vine Crops (General) 


Sweet Potatoes (General) 
Better Corn (Midwest) and (Northeast) 
The Cow and Her Pasture (General) 


Reprints 


N-9 Problems of Feeding Cigarleaf Tobacco 

F-3-40 When Fertilizing, Consider Plant-food 
Content of Crops 

S-5-40 What Is the Matter with Your Soil? 

II-12-42 Wartime Contribution of the Ameri- 
can Potash Industry 

J-2-43 Maintaining Fertility When Growing 
Peanuts 

Y-5-43 Value & Limitations of Methods of 
Diagnosing Plant Nutrient Needs 

FF-8-43 Potash for Citrus Crops in California 

A-3-44 What’s in That Fertilizer Bag? 

H-2-%4 Efficient Fertilizers for Potato Farms 

AA-8-44 Florida Knows How to Fertilize 
Citrus 

QQ-1%-44 Leaf Analysis—A Guide to Better 
Crops 

P-3-45 Balanced Fertility in the Orchard 

Z-5-45 Alfalfa—the Aristocrat 

DD-5-45 A Case of Combined Potassium and 
Boron Deficiencies in Grapes 

G6-6-45 Know Your Soil 

O0-8-45 Potash Fertilizers Are Needed on 
Many Midwestern Farms 

TY-10-45 Kudzu Responds to Potash 

ZZ-11-45 First Things First in Soil Fertility 

CCC-12-45 Poor Soils—Poor People 

H-2-46 Plow-sole Placed Plant Food for Bet- 
ter Crop Production 

S-4-46 Plow-under Fertilizer Ups Corn Yields 

T-4-46 Potash Losses on the Dairy Farm 

W-4-46 Muck Soils Produce Quality Sweet 
Corn for Canning 

Y-5-46 Learn Hunger Signs of Crops 

AA-5-46 Efficient Fertilizers Needed for Profit 
in Cotton 

BB-5-46 The Soil Is Our Heritage 

HH-6-46 Mistakes Versus Essentials of Pond 
Management for Fish 

NN-10-46 Soil Testing—A Practical Aid to 
the Grower & Industry 

00-10-46 Soil Aeration Affects Fertilizer 
Needs 

WW-11-46 Soil Requirements for Red Clover 

ZZ-12-46 Alfalfa—A Crop to Utilize the 
South’s Resources 

A-1-47 Fertilizing Vegetables by Applying 
Fertilizer to Preceding Cover Crop 

B-1-47 The Use of Dipicrylamine in Tissue 
Testing for Potash 

D-1-47 Good Pastures Conserve and Pay 

G-2-47 Research Points the Way for Higher 
Corn Yields in North Carolina 

H-2-47 Large Grasses for Pasture 

I-2-47 Fertilizers and Human Health 

J-2-47 Yields Tell the Story 

K-2-47 Potash Pays for Peas at Chehalis, 


Washington 

L-3-47 Sugar Beets Require Adequate Soil 
Aeration 

M-3-47 The Role of Major Elements in Plant 
Nutrition 


N-3-47 Efficient Management for Abundant 
Pastures 

P.3-47 Year-round Grazing 

Q-4-47 Fertilizers for Sugar Beets 

R-4-47 The Effects of Fertilizers on the 
Blackland Soils of Texas 

S-4-47 Rice Nutrition in Relation to Stem 


Rot of Rice 

T-4-47 Fertilizer Practices for Profitable 
Tobacco 

V-4-47 Don’t Feed Alfalfa at the “Second 
Table” 


W-4-47 The Search for Nutrient Deficiencies 
in Farm Crops 

X-5-47 Potato-zgrowing Developments in New 
England 

Y-5-47 Increasing Grain Production in Mis- 
sissippi 

Z-5-47 Building and Maintaining Good Lawns 

AA-5-47 The Potassium Content of Farm 
Crops 

BB-5-47 More Palatable Grass Is More Nutri- 
tious 

CC-5-47 Ten Years of Soil-building in Ver- 
mont 

DD-6-47 Profitable Soybean Yields in North 
Carolina 

FF-6-47 Community Cooperation in_ Soil 
Conservation 

GG-6-47 Corrective Measures for the Salinity 
Problem in Southwestern Soils 

II-8-47 Whole-farm Demonstrations 

JJ-8-47 Analyzing the Soils of Northwest 
Louisiana 

KK-8-47 Minor Plant Nutrients 

LL-8-47 Reshaping New England Farm Land 

MM-8-47 Fertilizing Potatoes Economically 
in Aroostook County, Maine 

NN-10-47 Let’s Replace Guessing with Soil 
Testing 

00-10-47 From Broom Sedge to Beef Cattle 

PP-10-47 Potash Fertilization of Alfalfa in 
Connecticut 

QQ-10-47 Fertilizer Placement for Corn on 
Sandy Soils of Minnesota 

RR-10-47 Urine Spots Reveal Soil’s De- 
ficiencies 

SS-10-47 Soil Fertility and Management 
Govern Cotton Profits 

TT-11-47 How Different Plant Nutrients In- 
fluence Plant Growth 

UU-11-47 Fertilizer Practice for the Ranger 
Sweet Potato 

VV-11-47 Are You Pasture Conscious? 

WW-11-47 At the Tip of the Shoot and the 
Point of the Root 

XX-11-47 Fall and Winter Grazing in Mis- 
sissippi 

YY-11-47 Boron for Vermont Farms 

ZZ-11-47 Some Things to Think About 
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Father Kelly and Rabbi Levi were 
seated opposite each other at a banquet 
where some delicious roast ham was 
served, and Father Kelly made com- 
ments upon its flavor. Presently he 
leaned forward, and addressed his 
friend: 

“Rabbi Levi, when are you going to 
become liberal enough to eat ham?” 

“At your wedding, Father Kelly,” re- 
torted the rabbi. 


* * * 


She: “So you want to kiss me! I 
didn’t know you were that kind!” 
He: “Baby, I’m even kinder than 


that!” 


* * * 


“What becomes of your lap when 
you stand up?” 

“It retires to the rear and pops up 
under an assumed name.” 


* * * 


“So you lost your poor husband. 
I’m so sorry. How did it happen?” 

“He was keelt by a weasel.” 

“Killed by a weasel? That’s very 
unusual. How did it happen?” 

“Driving hotomobil, commeng to 
rail road crossing. Deedn’t hear no 


weasel.” 


* * * 


A true music lover is a man who 
upon hearing a soprano in the bath- 
room, puts his ear to the keyhole. 


* * * 


Blonde: “The sailors simply run after 
my kisses.” 

Redhead: “That’s nothing. 
limp after mine.” 


They 
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“Who is that man?” a small boy 
asked his father, pointing to a gentle- 
man standing on the dais of the House 
of Representatives. 

“That is the chaplain of the House.” 

“Does he pray for these men?” the 
boy inquired. 

“No, son, when he goes into the 
House he looks around at the members 
sitting there, and then he prays for the 


”” 
country. 


* * * 


SLIGHTLY 
He had spoken to her on the street 
and she was properly insulted. 
“I don’t know you from Adam,” she 
exclaimed, indignantly. 


“You ought,” he retorted mildly, 
“I’m dressed different.” 
* - *~ 


Jimmy: “I love you terribly.” 
Elsie: “You certainly do.” 
* * * 


PLAUSIBLE 


Sir Harry Lauder confesses that the 
smartest answer to a stupid question he 
ever heard was delivered to him in 
Butte, Montana, by an aged Negro cab- 
driver. 

On his visit to the city, Lauder made 
the trip from the railroad station to the 
town and return in this aged Jehu’s 
dilapidated buggy. The town was 
about a mile from the station, and on 
the return trip the famous Scot inquired 
irritably why they had built the station 
so far away. 

“I don’ jes know,” replied the old 
Negro, “unless it am to have de depot 
near de railroad.” 












FERTILIZER BORATE 
more ecouomtcal 


FOR AGRICULTURE 


Authorities have recognized that the depletion of Boron in 
soil has been reflected in limited production and poor quality 
of numerous field and fruit crops. 

Outstanding results have been obtained with the applica- 
tion of Borax in specific quantities, or as part of the regular 
fertilizer mix, improving the quality and increasing the pro- 
duction of alfalfa and other legumes, table beets, sugar beets, 
apples, etc. 

The work and recommendations of the State Agricultural 
Stations and County Agents are steadily increasing the rec- 
ognition of the need for Boron in agriculture. 

Boron is a plant food element and is commonly obtained 
from Borax since the element does not occur in the pure 
form. Fertilizer Borate is a semi-refined product containing 
93% Borax. 

Fertilizer Borate was placed on the market by the makers 
of “20 Mule Team Borax” as a fertilizer grade product to 
save cost of refining and hence to supply Borax at the low- 
est cost. 

Fertilizer Borate is packed in 100 Ib. sacks. Address your 
inquiries to the nearest office. 


PACIFIC COAST BORAX CO. 
NEW YORK - CHICAGO - LOS ANGELES 


ho teh 
hut! iid 


When you use V-C Cotton Fertilizer, you can see the results of V-C’s 
better plantfoods in the quick, vigorous growth of your crop... its 
strong root system . . . its tall, sturdy stalks ; . . its long fruiting limbs 
. .. and its healthy leaves. The whole field is a mass of thrifty foliage 
which keeps green and growing. Both a good bottom crop and a good 
top crop are carried through to maturity. You can see V-C in the 
larger bolls which are easier to pick and in the weight and turn-out of 
uniform, high-qual'ty lint at the gin. 


There is a V-C Fertilizer, containing V-C’s better plantfoods, manu- 
factured to meet the needs of every crop on every soil on every farm. 


VIRGINIA-CAROLINA CHEMICAL CORPORATION 


RICHMOND, VA. 
Norfolk, Va. *« Greensboro, N.C. « Wilmington,N.C. « Columbia, S.C. 
Atlanta, Ga. « Savannah, ba, * hey hey . Birmingham, Ala. 
Jackson, Miss. * Memphis, Tenn. © Shr rt,La. © Orlando, Fla. 
Baltimore, Md.« Carteret, Nd. voE. St Louis, ill a LY 0.¢ Dubuque, la. 


Make the 
good earth 
better! 
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TECHNICAL DATA 





SYNKLOR 


New Chlordane Insecticide 


Controls Ants 
Alfalfa Weevil 
Apple Maggot 
Chinch Bugs 
Grasshoppers 
Japanese Beetles 
Japanese Beetle Grubs 
Roaches 
Serpentine Leaf Miner 
Squash Bugs 
Ticks—and many plant bugs 





SYNKLOR-50W—a dry wettable powder containing 50% by 
weight of Chlordane. 


SYNKLOR-48E — an emulsion so formulated that one quart 
contains one pound of Chlordane. 





Other Agricultural Chemicals Offered by United States Rubber Company 





OO ee 
Spergon (Wettable) . . Control for Cabbage Downy Mildew 
Phygon-XL . . ._ .Fungicidal Spray and Seed Protectant 
Tufor40 ..... . . .. . 2,4-D Selective Weed Killer 
ee! ie 


Write for latest bulletins and technical data 


UNITED STATES RUBBER COMPANY 


Serving Through Science 
Agricultural Chemical Division 
1230 ROCKEFELLER CENTER © NEW YORK 20, N. Y. 















THE PLANT 
SPEARS 


new four-reel series of 16 mm., sound, color 

films which may be booked independently 
or in any combination. They may be used to 
best advantage when shown at least one day 
apart and in the following sequence: 


THE PLANT SPEAKS THRU DEFICI- 
ENCY SYMPTOMS pictures soil depletion, 
erosion, and deficiency symptoms on plants. 
(Running time 25 min. on 800-ft. reel.) 


THE PLANT SPEAKS, SOIL TESTS 
TELL US WHY depicts taking soil samples 
on the farm and the interpretation of soil 
tests. (Running time 10 min. on 400-ft. reel.) 


THE PLANT SPEAKS THRU TISSUE 
TESTS shows the value of tissue testing and 
the procedure for testing plant tissues in the 
field. (Running time 14 min. on 400-ft. reel.) 


THE PLANT SPEAKS THRU LEAF AN- 
ALYSIS evaluates leaves in plant growth and 
leaf analysis in determining fertilizer needs. 
(Running time 18 min. on 800-ft. reel.) 


We shall be pleased to loan these films to agri- 
cultural colleges, experiment stations, county 
agents, vocational teachers, responsible farm or- 
ganizations, and members of the fertilizer trade. 


OTHER 16MM. COLOR FILMS AVAILABLE 
FOR TERRITORIES INDICATED 


Potash from Soil to 
Plant (West) 





Potash in Southern Agri- 
culture (South) 


In the Clover (North- Potash Deficiency in 
east) Grapes and Prunes 
Bringing Citrus Quality (West) 
to Market (West) New Soils from Old 
Machine Placement of (Midwest) 
Fertilizer (West) Potasin Production in 
Ladino Clover Pastures America (All) 
(West) Save That Soil (All!) 


Borax From Desert to Farm (All) 


IMPORTANT 

Requests should be made well in 
advance and should include infor- 
mation as to group before which 
the film is to be shown, date of ex- 
hibition (alternative dates if pos- 
sible), and period of time of loan. 


American Potash Institute 


1155 Sixteenth Street 
Washington 6, D. C. 
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